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N-701B 
LOGARITHMIC COUNT RATE METER 


GENERAL DESCRIPTION 


Designed specifically for direct counting of pulses 


resulting from nuclear disintegrations. 


There is a 


maximum-count limit switch that may be used to 
activate an alarm system or other external device, 
that will signal the presence of excessive radiation. 


SPECIFICATIONS 


INPUT: 
RANGES: 1 


OUTPUT: 
LINEARITY: 
STABILITY: 


Price $605.00 


50 to +100 v 

1 - 1000 cps 

10 - 10,000 cps 

100 - 100,000 cps 

1 - 100,000 cps 

10 mv for recorder 
etter than 1% 
% per day (after warm-up 


Write for this new condensed catalog 
containing complete information on the 
Hamner line of nuclear instruments for 
research and industrial control. 


FIELD REPRESENTATIVES 


Raytronics Company 
Marblehead, Massachusetts 


Crossley Associates 
Chicago, IIlinois 
Dayton, Ohio 

St. Paul, Minnesota 


W. A. Brown & Associates 
Alexandria, Virginia 
Indian River City, Florida 
Huntsville, Alabama 

Earl Lipscomb Associates 
Dallas, Texas 

Export Department 

H. E. C. 1. 

202 East 44th Street 
New York, N. Y. 








Ben Z. Rubin 
Detroit, Michigan 


Paramount Agencies 
Spokane, Washington 


H. E. Ransford Co. 
Pittsburgh, Pennsylvania 


L & M Associates 
Fair Lawn, N. J. 
Philadelphia, Pennsylvania 


McCarthy Associates 
Pasadena, California 
Palo Alto, California 

San Diego, California 
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N-230TP 


N-220 DECADE SCALER 


SPECIFICATIONS 


SCALE: 


RESOLVING TIME 
DISCRIMINATOR RANGE 


ALTERNATE CHOICE OF 
LOW-LEVEL DISCRIMINATOR 


PRESET TIME 
PRESET COUNT 


Price 
$615.00 


10, 100, 1000 
1 microsecond 


50 to +100 volts 


) to —0.25 volt, for GM use 


100, 1000 60 cycle test 


N-230 DECADE SCALER 


SPECIFICATIONS 


SCALE: 


RESOLVING TIME 
DISCRIMINATOR RANGE 
ALTERNATE CHOICE OF 


LOW-LEVEL DISCRIMINATOR: 
PRESET TIME: 


Price 
$520.00 


10, 100, 1000 
5 microseconds 
50 to +100 volts 


0.25 volt, for GM use 
60 cycle test 


10 to 
manual operation 


OPTIONAL EQUIPMENT FOR 220 & 230: 


* L-F Timer for preset time or elapse timer 
* positive high-voltage power supply 
* 300 to 2500 volts 0-1 ma 


* .01% regulation line 


* a plug-in, non-overioad amplifier with RC clipping 


Mamner 


Electronies Co.. Ine. 


P. O. Box 531, Princeton, N. J., 
PEnnington 7-1320 
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Western Odyssey 


Two months ago in this space we reported 
the undersea adventures of one of our 
editors who had taken a cruise on the 
Seawolf. We now continue the saga of 
our traveling editors as Editor Jerry 
Luntz tells of a three-week tour of nuclear 
facilities in the far west. 

As impossible as it is to ‘‘do”’ the 
Louvre in one afternoon—as I have 
tried—so it is getting more and more 
impossible to “do” the nuclear west 
in the U. 8S. in three weeks 
to do again this year. Not only are 
there now many more activities than 
there were a few years ago, but installa- 
tions that were once highly classified 
are now much more accessible to an 
uncleared editor. 

I was particularly struck on this 
trip by the vastness and vigor of the 
U. 8. nuclear enterprise, both govern- 
mental and private. We're doing lots 
of exciting things that will be paying 
off in the coming years. 

Three vast, private enterprises have 
mushroomed in California, blanketing 
the state—General Electric’s Atomic 
Power Equipment Department at San 
Jose and Vallecitos, the Atomics Inter- 
national Division of North American 
Aviation at Canoga Park and Santa 
Susana, and the Atomic 
Division of the Dynamics 
Corp. at San Diego. 
represents the largest concentration in 


as I tried 


General 
General 
This undoubtedly 
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MUSCULARITY of Editor Luntz is attested by measurements E. C. Anderson made 
with Los Alamos’ “human counter” (NU, Jan. '56, p. 27), which measures natural 


potassium activity in body. 


any one state of private talent devoted 
to civilian applications. 

All three companies are building 
extensive facilities in typically 
California-like picturesque surround- 
General Atomic is well along on 
office 

thermonuclear 


new 


ings 
ing 


its laboratories and buildings, 


including a_ special 
Although they’ve been oper- 


ating in the Santa Susana Mountains 


building. 


for some time, Atomics International 
has just embarked on building $1.5- 
million worth of offices and labs there, 
including sodium component test facili- 
ties. GE’s atomic power activity, a 
newcomer to California, is in full swing 
with fuel manufacturing facilities at 
Jose and a vast laboratory at 


Vallecitos 
Particularly exciting at Los Alamos 


pan 


Scientific Laboratory were the four 


fusion exhibits that have been pre- 


Muscle tissue generally has higher K content 


pared for display at Geneva. Data 
is still being taken on the devices prior 
to their being shipped abroad. Two 
of the devices are expected to produce 
neutrons—not necessarily thermonu- 
clear neutrons. 

At the National Reactor 
Station in Idaho, the Phillips Petro- 


leum people were awaiting the arrival 


Testing 


of a Hanford-produced plutonium core 
for loading into the Materials Testing 
feactor. Following the Pu operation, 
it is hoped to load a U** core. 
The Moderated 


Experiment in Idaho is also going quite 


Organic Reactor 


well, with no noticeable gumming of 
the sy 
products from the fluid. 
to see the 


stem by the decomposition 
It’s a delight 
of the plant 


they 


*‘casualness”’ 


it’s unpressurized and hang 
pails on the pipes to catch any leakage! 


The Editors 
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BeWwW Experience 
Assures Quality 


More Than 1500 Fuel Elements 
Supplied to Nuclear Industry 


In the design and operation of a nuclear 
reactor, there is nothing more reassuring 
than the knowledge that the products used 
in the reactor system are of the highest 
quality obtainable. This is particularly true 
of the fuel elements, which are the heart 
of the reactor. 

Since entering the field of fuel element 
fabrication with the first privately financed 
facility for this purpose in the United States, 
B&W has supplied more than 1,500 fuel ele- 


ments to more than a dozen reactor installa- 
tions, both in this country and abroad. 
B&W pioneered in the manufacture of 
fuel elements for export containing uranium 
metal enriched to 20 per cent in U-235. 

The manufacture of fuel elements at B&W 
is supported by almost 100 years of related 
experience. 

Direct your inquiries to The Babcock 
& Wilcox Company, Boiler Division, 161 
E. 42nd Street, New York 17, N.Y. 


| &§ WILCOX 
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Another Canadair Nuclear Achievement: 





University of Toronto’s 
New Reactor represents 


important advance in 


NUCLEAR ENGINEERING 
EDUCATION IN CANADA 


Above: 

Subcritical Reactor top view, show- 
ing the installation of the vertical 
ion chamber drive mechanism and 
the vessel drying system. 


At lef os 

Subcritical Reactor showing reactor 
vessel, source flask, horizontal ion 
chamber drive mechanism, and 
counting rate recorders. 


March, 1958, marked an important date in the field of student training in nuclear energy in 
Canada with the successful completion at the University of Toronto of Canada’s first university-owned 
subcritical reactor. 


The Subcritical Reactor, located in the University’s Wallberg Building, was designed and built by 
Canadair’s Nuclear Division, and will be used as a laboratory training tool for undergraduate students. 


In the reactor, natural uranium rods sheathed in aluminum are mounted vertically in a cadmium- 
covered aluminum vessel. A heavy water moderator surrounds the rods and an external source of 
neutrons (yielding 10* neutrons per second), is mounted in a graphite pedestal situated below the vessel. 
Various fuel lattice spacings are possible through provision of alternative grid plates. 


The Subcritical Reactor is inherently safe and requires no complicated control system, bulky 
shielding, or cooling system. As such, it is ideally suited for teaching purposes. Experimentation and 
instruction are facilitated by easy access to the reacting region through horizontal and vertical 
experimental tubes. 


Although primarily designed for undergraduate training in Nuclear Engineering, the Reactor 
can also serve for a research program in the properties of heavy water reactors. 


The Nuclear Division of Canadair has a unique group of nuclear scientists and engineers 
thoroughly experienced through a variety of successfully completed programs in the nuclear field. 
They are ready and eager to discuss your problem, present or potential, if it involves the application 
of Nuclear Energy in any way. 


Nuclear Division 


Cc. CANADAIR ._ 


aman =) 





? 
“tn Limited, Montreal, Canada 


¢ Aircraft - Guided Missiles « Research and Development + Nuclear Engineering 


CANADAIR IS A SUBSIDIARY OF GENERAL DYNAMICS CORPORATION 
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For America’s 
largest all-nuclear 
power plant 


Commoenweaith Edison's 
Dresden Nuclear Power Sta- 
tion near Chicago, scheduled 
for completion by mid-1960. 
This $45,000,000 project will 
be the country’s largest all- 
nuclear power plant. 


44 MILES OF ZIRCONIUM TUBING 


being processed by Mallory-Sharon 


To form fuel rods, cylindrical pellets of UOz 
are inserted in Zircaloy tubing. Tubes are 
sealed and welded, then assembled into “bun- 
dles” to form the rod-type element (inset). 


Here you see a striking example of zirconium’s place in nuclear power 
...and of Mallory-Sharon’s leadership in zirconium production 
and technology. 


The largest order ever placed for zirconium tubing—almost 44 miles 
of it—is now being processed by Mallory-Sharon, in conjunction with 
Bridgeport Brass Co., for the Dresden Nuclear Reactor. Made of 
reactor-grade Zircaloy-2, %«” diameter and 42” wall thickness, the tub- 
ing must meet rigid tolerances... pass special pressure, sonic and 
corrosion tests. Fabrication of fuel elements is by the Atomic Power 
Equipment Dept. of General Electric, at San Jose, California, designers 
and builders of the Dresden Station for Commonwealth Edison. 

As the largest integrated producer of zirconium, titanium and special 
metals, we invite you to write for information on either reactor-grade 
or commercial grade zirconium. Our Service Engineering group is ready 
to work with you now on either nuclear or commercial applications. 


Write for new booklet, “Technical and Application Data on 
Zirconium and Hafnium”. 


MALLORY Ms SHARON 


MALLORY-SHARON METALS CORPORATION + NILES, OH:!O 


Integrated producer of Titanium ¢° Zirconium © Special Metals 
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For Transferring Radioactive Process Wastes 
... DESIGNED IN STAINLESS 


2) 


VISION 


Ever since work on atomic reactors began, Graver has been building stainless tanks 
for transferring radioactive process effluents. Filled by remote control and cooled to 
remove heat from radioactive decay, tanks of the design shown above have been in 
service long enough to now be regarded as a standard for this use. 

Stainless is useful for its ability to withstand either basic or acidic liquid wastes 
for a long time without serious corrosion. For mixed radioactive wastes with many 
“‘half-lives”, such tanks may be required to hold dangerous isotopes for a very long 
time. The craftsmanship must be of the highest, which is never a question with 
Graver’s hundred-year reputation for quality fabrication. For atomic energy use or 
for industrial wastes, stainless and alloy fabrication by Graver provides the com- 
plete answer for long-lived installations. 


GRAVER TANK & MFG.(O..INC. 
EAST CHICAGO, INDIANA ~ New York « Philadelphia 
Edge Moor, Delaware « Pittsburgh « Atlanta « Detroit « Chicago 
Tulsa « Sand Springs, Oklahoma « Houston « New Orleans 
Los Angeles « Fontana, California + San Francisco 
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THE PEACEFUL ATOM 


---@ sound investment for increasing power requirements 


15 Utility Companies 
Underwrite Study For 
Advanced Nuclear Power 
Reactor For the Southwest 


Up from the Texas Panhandle... 
through the oil fields of Oklahoma... 
across the Kansas prairie...over the 
Ozarks of Arkansas and Missouri... 
and down through the rich bottom land 
of Mississippi and Louisiana stretches 
a vast network of electric power lines 
and generating stations. Through this 
vital system surges millions of kilowatts 
of power...lifeblood of the South- 
west’s cities, farms and factories. 

The bulk of this power (6,250,000 
kw) is generated by fifteen investor- 
owned utility companies. Recently these 
firms made a decision that brings peace- 
ful atomic energy into an important 
new phase. 

Planning together as the Southwest 
Atomic Energy Associates, they signed 
a multi-million dollar contract with 
Atomics International to develop an 
advanced reactor concept for full-scale 
atomic-electric power stations. The new 
project is called AETR (for Advanced 


> 2 trae : 
New PowER FOR THE SOUTHWEST 
Fifteen « nies pool resources to 

»dvanced power reactor 


Epithermal Thorium Reactor). It prom- 
ises to be economically competitive with 
power plants that depend on diminish- 
ing, increasingly expensive conven- 
tional fuels. Studies will be directed 
toward the design of a nuclear power 
plant of 200,000 electrical kilowatts. 
Interest in the project is indicated by 
a roster of the new group’s member 
companies: Arkansas Power and Light 
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Co., Arkansas-Missouri Power Co., 
Central Louisiana Electric Co., Inc., 
Empire District Electric Co. (Mo.), 
Gulf States Utilities Co., Kansas Gas 
and Electric Co., Kansas Power and 
Light Co., Louisiana Power and Light 
Co., Mississippi Power and Light Co., 
Missouri Public Service Co., New 
Orleans Public Service, Inc., Oklahoma 
Gas and Electric Co., Public Service 
Co. of Oklahoma, Southwestern Gas 
and Electric Co. (La.), and Western 
Light and Telephone Co., Inc. (Mo.). 


if KANSAS ~ 


ing Station in Idaho Falls since last 
September. It has provided technical 
and economic information for the con- 
struction of OMR power plants now 
planned for the City of Piqua, Ohio, 
and large network installations under 
consideration for this country and 
abroad. Atomic propulsion systems for 
supertankers and merchant ships are 
another important OMR application. 
In addition, Atomics International 
research reactors are helping to bring 
“Atoms for Peace” to the free world. 


ND a 


SEVEN STATES Map OuT A PLAN FOR ATOMIC ELECTRICITY 


Hardware in Action. Al has built and 
is now operating two other nuclear 
power reactors as part of the AEC’s 
program for economical power from 
atomic energy. One of these is the 
Sodium Reactor Experiment (SRE) 
which is supplying nuclear heat to oper- 
ate an experimental electric power plant 
installed by the Southern California 
Edison Co. The SRE is providing tech- 
nical data and experience for the design 
of full scale electric stations, such as 
the 75,000 kw plant for Consumers 
Public Power District of Nebraska. 
Al’s Organic Moderated Reactor 
Experiment (OMRE) has been operat- 
ing at the AEC’s National Reactor Test- 


These reactors are now operating in 
Japan, Germany, Denmark, and the 
United States. Another is under con- 
struction for Italy. 


Nuclear Power Abroad. AI works 
with leading companies overseas. With 
DEMAG, one of West Germany’s largest 
heavy manufacturers, AI has formed 
INTERATOM, a jointly owned subsidiary 
headquartered in Duisburg. AI has a 
technical assistance agreement with 
ASEA, a prominent Swedish electrical 
firm with offices in over 50 countries. 

ATOMICS INTERNATIONAL, P.O. Box 
309, Canoga Park, Calif. Cable Ad- 
dress: ATOMICS. 


ATOMICS INTERNATIONAL 


A DIVISION OF 


NORTH AMERICAN AVIATION, 


Inc. 


PIONEERS IN THE CREATIVE USE OF THE ATOM 
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lA BE ACTORS Studie ® 


Dr. Manson Benedict. head of 
reactors studied, at a recent 


ale)’ am ce) 
Save 
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ANNUAL SAVINGS IN DIRECT OPERATING COSTS 
FROM THE SUBSTITUTION OF ZIRCALOY FOR 
STAINLESS STEEL IN FUEL CLADDING 





RCONIUM 


The relative values of zirconium and stainless steel in five power- 
producing nuclear reactors have been studied for Columbia-National 
by Dr. Manson Benedict. 

This study shows that the low neutron absorption of zirconium (or 
Zircaloy) can often contribute important savings through the use of 
uranium of lower enrichment, through reduction in the critical mass of 
uranium, or through some combination of these features. The effects 
of changes in the principal design variables have been studied to make 
the results applicable to a wide range of reactors. 


A summary of the results of this study will be sent to those requesting 
it on business letterheads. 





Columbia-National Corporation 


Jointly owned by National Research Corporation and 
Columbia-Southern Chemical Corporation 


Dept. RS-F —70 Memorial Drive, Cambridge 42, Mass. 








NOW! power tools 

can be operated 

as an integral part 

of the Mechanical Arm 


With an electrical power take-off built into 
its forearm, the General Mills Mechanical 
Arm is now more versatile than ever. This 
impact wrench is an example. It can be 
attached and removed remotely—replaced 
with other power tools or with standard 
grasping and lifting accessories. It operates 
at several speeds—directly from the control 
console. And it has all the freedom of 
motion of the arm itself. 


If your installation requires the use of 
power tools—drills, grinders, saws or the 
like—this new development from 
General Mills merits your consideration. 


Consult us now about the versatile General 
Mills Mechanical Arm or about specially 
designed or adapted power tools to meet 
your specific requirements. 


WRITE, WIRE OR PHONE Nuclear Equipment 


Department, Mechanical Division of General Mills, 


1620 Central Ave., Minneapolis 13, Minnesota. 


POWER TOOLS EASILY ATTACHED TO MECHANICAL ARM: tools 
snap into place on the forearm. A simple electrical connection at 
the power take-off, which is permanently mounted on the forearm, 
completes the placement. 


MECHANICAL DIVISION 


Minneapolis, Minnesota 
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THE STUDY OF 


Hazards ond Cohequards is ant Ant ! 


is seldom a unique answer to a hazards problem, just as there is ne unique way to 
paint a masterpiece. 


ry 


{ analyzing hazards and devising safeguards, inexperience or poor judgment con result in 


a complete misconception of the problem or can result in over-design, hence un- 
necessary cost. 


Making a thorough study of possible hazards and necessary safe- 
gvords for a Nuclear Project requires the services of an experienced team of specialists 


skilled in physics, engineering, mathematics, meteorology, hydrology, seismology and, 
at times even psychology. 
AT Associated Nucleonics we have such experience and personnel. 


Our team of top-flight 
scientists has collaborated on Nuclear Projects for many of the country’s leaders in 
the Atomic Field. 


SELECT Associated Nucleonics to prepare your Hozards Report and you obtain our knowledge 


based on experience, as well as the insurance thet comes from having an independent 
organization review your design. 


ASSOCIATED NUCLEONICS, Inc. 
975 Stewart Ave., Garden City, L. I., N. Y. 
Pioneer 1-4350 
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STRAIGHT TALK TO ENGINEERS 
from Donald W. Douglas, Jr. 


President, Douglas Aircraft Company 


I’m sure you’ve heard about Douglas projects like 
Thor, Nike-Ajax, Nike-Hercules, Nike-Zeus, 
Honest John, Genie and Sparrow. While these 
are among the most important defense programs 
in our nation today, future planning is moving 
into even more stimulating areas. 

Working as we are on the problems of space 
flight and at the very borderline of the unknown, 
engineering excellence in all fields is essential. 


For you engineers who can help us move forward, 
opportunities are almost as limitless as space 
itself. 

If you thrive on tough problems — and there 
are many — we'd like to discuss a future at 
Douglas with you. 

Please write to Mr. C. C. LaVene 
Douglas Aircraft Company, Box L 620 
Santa Monica, California 
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Pees Dik dam — 


Nuclear Instrumentation and Control Systems for Power Reactors, Test Reactors, Marine Propulsion 


from a decade of nuclear pioneering... 


Instrumentation for Every Atomic Need 


Plowback of Earnings into research, development and engineering has been an established policy at West- 
inghouse since its founding. This research program led to the development, over 10 years ago, of extensive 
atomic studies to find the most practical techniques for harnessing nuclear power. The experience gained 
in early atomic programs has made this field an established industry at Westinghouse. 


Coupled with this research leadership, years of engineering, design and manufacturing know-how enable 
Westinghouse to produce the only complete line of nuclear control and instrumentation equipment. 


Westinghouse engineers have the practical nuclear experience to help you — whether your project be com- 
mercial power plant, marine propulsion or test reactor. 


For further information and a copy of our nuclear control and instrumentation booklet (B-7233), write 
to Westinghouse Electric Corporation, Nuclear and Marine Sales, P.O. Box 868, Pittsburgh 30, Pa. J3-60953 


you can BE SURE...1F irs Westinghouse 


Ls AR CONTROL AND ESTRUMENTATNON 
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you can te@eT 


the difference in the 
CRL system 


The “sense of feel’, the versatility, the uncompromising 
workmanship . . . all are found in every CRL Manipulator. 
Research and production organizations all over the world 
are using these units for handling radioactive materials, ex- 
plosives, and hazardous chemical and biological materials. 
Natural motions of the operator’s hands are copied exactly 
at the slave end. The “‘sense of feel’ helps the new operator 
to become perfectly competent with practically no train- 
ing period. Handles are adjustable to comfortably fit a wide 
range of hand sizes. 


CRL 
Model 4 
for over-wall 

installation 


A general purpose 
manipulator for 
installation over a 
barrier wall or through 
a ceiling opening of 

a protective 

enclosure. 


CRL 
Model 7 


for restricted space 
installation 


A space conserving, 
light weight 
manipulator for use in 
hoods or over thin 
walls where minimum 
clearances and easy 
portability are 
important factors. 


& 


CRL Model 8 central research manipulators 
° : basic A National Laboratory desi 
for thru-wall installation ee ee = 


A general purpose manipulator for 
installations requiring intermed- 
iate to high level shielding, the 
Model 8 features write today for complete information to: 


@ Accurate “sense of touch” Low 


friction forces . . . low back- 
lash . . . low inertia 

Greater versatility A variety of 
tools, tongs and locking motions 


available - 
laboratories, inc 
Easier sight control Operator t , . 


need not step back to bring Red Wing, Minnesota 
materials to barrier window Dept. 102 

Ease of relocation Can be with- 

drawn and moved by one man 

in five minutes with a light crane 


14 

















3. 


ae Cranes and hoists For moving 
heavy loads in hot cell areas 
by remote control. They are 
specially designed by CRL for 
use with CRL manipulators. 


Flexible booting Protects slave 
end from dust and contamina- 
tion. Restricted gas-flow seal 
possible. Won’t interfere with 
manipulator’s natural move- 
ments. 


Special-purpose tongs For repe- 
titive or highly specialized 
operations. Wide selection of 
types to meet all requirements. 


accessories 
for master-slave 
manipulators 


Load hook Available for CRL 
Model 8; may be remotely at- 
tached or removed. Permits a 
vertical lift of 60 Ibs. 


Motion locks Permit objects to 
be rigidly positioned in space. 
Locking grip standard on all 
models. Locks for all other mo- 
tions available as accessories. 
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Now available... 


Van de Graaff electron accelerator recently installed at Shell’s Emeryville Research Center 
is one of the most powerful sources of radiation available to industry. 


a radiation-resistant grease for 
commercial nuclear applications 
SHELL APL GREASE 


Nuclear applications bring new com- 
plexities to the field of industrial lubri- 
cation. Not only is the lubricant 
required to withstand unusual service 
with respect to temperature, speed, 
load and oxidation, but it is also ex- 
posed to the damaging effects of neu- 
tron and/or gamma or beta radiation. 


To meet this challenge, Shell Re- 
search has developed a practical 


radiation-resistant grease for use in 
nuclear reactors and their component 
parts ... Shell APL Grease. 

In Shell Laboratories, comprehen- 
sive tests have been conducted with 
the aid of a three-million-volt electron 
accelerator, one of the most powerful 
radiation sources in industry. 

Gamma ray tests have shown that 
APL Grease will withstand an accu- 


mulated dosage of 1 x 10° roentgens. 
Another valuable finding reveals that 
APL Grease has superior thermal 
stability . . . it lubricates efficiently 
at 300 degrees Fahrenheit. 


APL Grease is further proof of Shell’s 
leadership in lubrication technology— 
and your assurance that Shell Re- 
search is ever vigilant to the pulse of 
industry progress. 


SHELL OIL COMPANY 


SO WEST SOth STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
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Five nuclear reactors are in various stages of 
development at NDA. Each differs from the others, 
but all bear the stamp of true progress. 

Progress in design is an NDA hallmark and 
accounts in part for its success in a demanding 
field. Equally important, however, is the ability 
of an organization to move from concept through 
engineering design, materials development, labora- 
tory experimentation and critical testing. In these, 
too, NDA’s reactors show invention and originality. 

NDA’s complete reactor capabilities are ex- 
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emplified in METR (above), a 50- megawatt 
Materials and Engineering Test Reactor, the first 
of which is now under construction at Mol, 
Belgium. Beginning with the core itself, a unique 
design which combines extremely high neutron 
flux with simple, independent access to each fuel 
and experiment tube, METR I will be a vital part 
of one of the world’s great nuclear centers. METR 
is typical of the family of reactors now under 
design or development at NDA for power, pro- 
pulsion and research. 


OPPORTUNITIES EXIST AT NDA FOR QUALIFIED SCIENTISTS AND ENGINEERS 


a complete reactor company 


NUCLEAR DEVELOPMENT CORPORATION OF AMERICA 


WHITE PLAINS, N.Y. 


TEL. WH. 8-5800 


NDA EUROPE 31, Rue du Marais, Brussels, Belgium 
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R O U N D U P of Key Developments in Atomic Energy 


AEC, JCAE Agree to Speed Up U. S. Reactor Program 


Walking separate but—at last—converging paths, the Atomic Energy 
Commission and the Joint Committee on Atomic Energy last month 
agreed to accelerate the U. S. civilian power reactor program. More- 
over, the two governmental bodies appear to be well on the way toward 


restoring the good working rela- 
tionship that must prevail if an 
accelerated program is. to proceed 
smoothly. 

A month of rapid-fire events, 
which brought an entirely new and 
more vigorous posture to the U. S. 
atomic energy effort, was culminated 
June 30 when Lewis L..: Strauss 





stepped down from the AEC chair- 
manship in favor of John A. McCone, 
West Coast businessman (see p. 
20). Before Strauss switched to 
an advisory post at the White House 
in the atoms-for-peace program, 
there were these developments: 

@ AEC and JCAE, completing six 


U. K. civil stations to make war Pu; Japan reacts 

In a surprising about-face, Britain has put an end to the separa- 
tion of its military and civil reactor programs with the announce- 
ment that future civil power stations beginning with Hinkley 
Point will be modified to make plutonium for weapons rather than 
fuel use. The new policy slashes military Pu costs and is also seen 
as a means of enabling the government to offer its Central Elec- 
tricity Generating Board a more favorable credit for spent fuel 


elements. 


The Ministry of Defense announcement said only that 


the step was taken “to provide insurance against future defense 
needs”; officials declined to say if last fall's accident forcing shut- 
down of the Windscale Pu plant (NU, Nov. ’57, 130; Dec., 43) 


necessitated the move. 


Main effect of the change will be to drop 


the fuel-element life to about % the current optimum economic 
value on which (together with Pu buyback price) the current 
nuclear power cost structure was determined. A 4-yr life had 
been anticipated, based on a rating of 3,000 Mwd/ton. 
Reaction—disappointment—in Japan was immediate. When 
word reached Tokyo that the Calder-type export model may not 
be a stepped-up version as had been anticipated, speculation grew 
that Japan may not buy British after all. Heightening speculation 
was this fact: in Premier Kishi’s reshuffled cabinet, tough old 
Matsutaro Shoriki was replaced as atomic czar by younger, Amer- 
ican-educated Takeo Miki. Waiting at Miki’s elbow to help per- 
suade him to abandon buy-British plans are Japan's three biggest 
heavy electrical equipment firms, Mitsubishi, Hitachi and Tokyo 


Shibaura, all three with important ties to U. S. firms. 


Bids by 


three British equipment suppliers are due July 31. 


Second Calder turbine explodes 


Eight months after Windscale came another blow to the U. K. 
atomic program. Calder “B,” the second two-reactor plant adjoin- 
ing the pioneer station, was extensively damaged when its $750,000 
turbine, being tested prior to startup of the second station due 
shortly, overheated and literally disintegrated “through sheer 
centrifugal force.” Blast carried a shower of metal through the 
turbine hall, walls and roof; flying metal fractured water mains 
and the wrecked turbine hall was flooded. The two reactors at 
Calder “A,” operating since October 1956, were unaffected. 
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months of negotiations in which 
Strauss took a back-seat role, re- 
stored a measure of personal good. 
will to their relations and pe licly 
agreed that the U. S. should speed 
up its reactor program to aim for 
the achievement of economic nu- 
clear power in the U. S. within ten 
years and in friendly foreign coun- 
tries within five. 

® To this end, AEC and JCAE 
proposed separate—but similar—re- 
actor construction programs cover- 
ing the next 5-7 years (see table, p. 
18). A major and significant dif- 
ference is this: AEC’s acceleration 
program would not get off the 
ground until next year, (except for 
an increased effort on the fuel 
cycle) because of a Budget Bureau 
crackdown on the AEC building 

rogram for the fiscal year which 
lane July 1 (NU, June ’58, 18). 

© Bowing to JCAE pressure for a 
more aggressive reactor policy, AEC 
drop its insistence that industry 
get first crack at building all first- 
generation reactors. AEC will as- 
sume greater control over prototype 
construction by designating concepts 
ready for this step and by sponsor- 
ing any project which might be de- 
layed by industry sponsorship. 

@JCAE, unhappy with AEC’s 
fiscal "59 a ang as trimmed sharply 
by the Bu get Bureau, voted a 
doubling of the program from just 
under $200-million to almost $400- 
million; several reactor projects and 
$35-million in research facilities were 
added (see p. 22). Thus, AEC 
has lost the initiative on the extent 
of acceleration this year, first to the 
Budget Bureau, then to JCAE. 

@ President Eisenhower asked 
Congress to approve a program of 
cooperation with Euratom before 
Congress adjourns this summer; 
favorable action would bring a ste 
ped-up effort on both sides of the 
Atlantic to make nuclear power 
competitive (see p. 24). 

© A continuing personnel shakeup 
at AEC (see p. 21) made it clear 
that, when the smoke clears, the 
Commission will have new leader- 
ship not only in the chairmanship 
on in the genera] manager's office, 
but also in Reactor Development. 

With the resignation of Strauss, 
(based primarily, he said, on cir- 
cumstances beyond his control) 
the feud with JCAE Democrats has 
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come to an end. The feud was 
officially buried on June 18 in a 
conciliatory speech by Sen. Clinton 
P. Anderson (D.-N. M.) to the Nu- 
clear Energy Writers Association. 
“I am willing to let the dead past 
bury its dead and go on to happier 
days,” he said. 

The Senator also proposed direct 
federal subsidy of reactor construc- 
tion, to be awarded to reactor proj- 
ects in the ratio of existing publicly- 
and privately-owned electrical ca- 
pacity—1—4; AEC would pay up to 
90% of the difference in the cost of 
nuclear and fossil-fueled power 
plants of the same size and location. 
The idea has been suggested before 
by Lawrence Hafstad, then of AEC, 
and by Willis Gale of Common- 
wealth Edison—but Anderson is the 
first JCAE member to espouse it. 


JCAE Forces Acceleration 
Regardless of the outcome of 
Anderson’s subsidy suggestion, there 
is little question in Washington that 
the Democrats have successfully 
forced acceleration. JCAE chair- 
man Carl Durham (D.-N. C.), who 
— the acceleration talks which 
gan in December, had called for 
a joint AEC-JCAE effort. By mid- 
March, however, when he spoke to 
the Chicago industry meeting (NU, 
Apr. 58, 17), he was warning that 
JCAE would act unilaterally if AEC 
failed to offer an “adequate pro- 
gram.” By mid-April, with the 
Budget Bureau having become a 
powerful party in the negotiations, 
the Democrats had decided to act. 
They composed a program which 
is essentially a hybrid. Its nucleus 
is the ten-year program suggested 
earlier this year - a task force of 
the Edison Electric Institute (NU, 
Apr. ‘58, 20). It was put in its 
final form by a panel of reactor and 
industrial engineers especially con- 
vened by the Committee for this 
job (Walter H. Zinn, General Nu- 
clear Engineering; Henry D. Smythe, 
Princeton; Chauncey Starr, Atomics 
International; Titus LeClair, Com- 
monwealth Edison; and James Grahl, 
American Public Power Assn.). 
While the Committee was mov- 
ing ahead with this effort, AEC was 
running into an unprecedentedly 
tough reception at the Budget 
Bureau on both its ’59 and its long- 
range programs. What came out 
of these “negotiations,” according 


to the JCAE on June 8 by Com- 
missioners Vance, Graham and 
Floberg). 

Disappointed with the AEC pres- 
entation, the Committee Democrats 
immediately took to the task of 1. 
beefing up the 59 program and 2. 
pressing AEC for formal agreement 
to a long-range schedule of possible 
reactor construction which both sides 
could accept. As to the ’59 pro- 
gram, at least one Commissioner, fed 
up with AEC’s treatment at the 
hands of the Budget Bureau, said he 
would welcome Democratic expan- 
sion. As to the long-range program, 
an AEC-JCAE compromise was seen 
as little more than a formality be- 
cause the schedules suggested by 
each were so much alike and be- 
cause both were conceded to be 
only tentative, subject to year-by- 
year changes in reactor technology. 


The Proposals 

The JCAE version, for example, 
totals 20 reactors but “only about 
half” are expected to go beyond de- 
sign and feasibility studies, accord- 


ing to Anderson. As proposed, 
however, the program male call for 
the expenditure of $1.3—1.5-billion 
over the next seven years: $875- 
million for capital and operating 
expenses and $100-million annually 
for research and development. 
AEC’s program, covering the 
period 1958-63, was not added up 
in terms of estimated cost but, as 
Anderson pointed out after seeing 
it, runs strikingly parallel to the 
JCAE program. “There is little 
disagreement [between AEC and 
JCAE] as to the projects which 
should be undertaken in any ex- 
panded program,” he emphasized. 
Where, then, is the area of possible 
disagreement, if any, on a long-range 
program? The answer is that it’s in 
the same place it has always been— 
behind the door marked “federal- 
versus-private enterprise.” AEC, 
heretofore adamant about proceed- 
ing with federal sponsorship of re- 
actors beyond the experiment stage, 
has now agreed to build prototype 
plants when private sponsorship 
would hold back development of 





AEC and JCAE Reactor Programs Compared 





Reactor project 


D:O components test 

Gas-cooled graphite-moderated 

Boiling water, nuclear superheat 

D.O-moderated and -cooled 

Aqueous homogeneous 

Process heat 

Fused-salt fueled 

2-region aqueous homogen. experim. 

Steam-cooled, D,O-moderated 

Intermediate-energy breeder 

Water-cooled, graphite-moderated 
(Hanford type) 

Pressurized water, enriched U’ 

Boiling water, enriched U* 

Organic-moderated and -cooled’ 

Two small 2d-generation industrial re- 
actors® 

EBR-3 

High-temp. gas-cooled, graphite- or 
D,O-moderated 

Plutonium test reactor 

High-temp. sodium-cooled, graphite- 
or D,O-moderated 

Process heat (one or more) 

Organic-moderated and -cooled* 

Sodium-cooled, fast or intermed. 
breeder 


Liquid-metal fueled* 


Years of development and size in Mw(e 


1956-1960, 60 (th) 
"58-62, 40 
"58-62, 
"58-63, 100-250 
59-65, 75-150 *59-- 
"59-'62, 0-45 (th) 
"59-64, 10 


ye 

JCAE AEC 
1958-1961 

"58-62 

10-50 

’60~63, 100 

, 75-150 

'60— 

'60—, 

60-61 


“intermed.” 


"59-65, 10 
"58-67, 10 


"59-64, 300-700 


"59-64, 200 


"61— 


"60-65, 200 61 
"60-64, 50 "60 


"61-65, 15-40 


"61-63. 
"61-63 
"61-63 
"61-63 


, 200 


"61-63 
"61-"63— 


, 200 


200 


"63-68, 200 
"63-68, 50 


—Size given in Mw(e) except where Mw(th) is specified 


AEC proposes 2-4 large-scale water reactors Mi 
AEC proposes a second experimental OMR; JCAE says second OMR can be commercial size 
3—AEC proposes one small-scale PWR in 1960, 1-2 small-scale water reactors 1961-63 
AEC proposes “‘one or more” organic reactors 1961-63 
—AEC proposes LMFRE-2, dual- or single-region 
NOTE—Table does not include reactors proposed by AEC that are already underway such as 
LMFRE-1, Elk River, Piqua projects. TCAE program now undergoing revision 


to disgruntled JCAE Democrats, } 
was a watered-down version of the 
59 program and a less-than-ade- 
quate long-range program (the en- 
tire package was formally presented 
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given concepts. With this conces- 
sion won, however, Anderson went 
a step beyond to propose a subsidy 
program. Eventually, AEC may 
give in to the arguments for capital 
subsidies as it has done on the ques- 
tion of prototype construction but, 
for the foreseeable future, AEC 
shows no sign of agreeing to con- 
struction subsidies or anything else 
which would drastically modify the 
effort to build up an industry inde- 
pendent of government aid. 

This was the gist of langauge 
carefully inserted in AEC’s state- 
ment before it was presented to 
JCAE early in June. Read by 
Vance, it first conceded that: “A 
statement of long-term policy and 
objectives of the government on nu- 
clear power development is desir- 
able, if not essential in order to im- 
prove stability and facilitate plan- 
ning by the industry.” Then AEC 
warned: 

“The desirability of facilitating 
planning and maintaining a certain 
minimum momentum in the nuclear 
power industry is not to be taken as 
an intent to support all who are in 
the field or who may want to get 
into the field. . . . 

“It is important that competition 
be preserved, but the program ob- 
jectives must be achieved by estab- 
lishing a sound technical and 
economic basis for a nuclear power 
industry, not by artificial and pre- 
mature expansion of the industry.” 


AEC's New Policy 


With this preface on the record, 
Commissioner Vance went on to out- 
line AEC’s new reactor develop- 
ment policy: 

1. The urgency of nuclear power 
development in the U. S. is dictated 
primarily by the need for this country 
“to maintain a position of techno- 
logical leadership in the nuclear 
field” and to help friendly nations 
achieve nuclear power “as soon as 
possible.” Because of nuclear pow- 
ers importance “to their ic 
economics, curtailment of the need 
for increasing importation of fossil 
fuels will not brook delay.” 

2. The U. S. reactor program 
must continue to explore a consider: 
able number of concepts, must in- 
clude a number of experimental re- 
actors, and must include the build- 
ing of several generations of plants 
of successively improved designs. 

8. Any financial assistance from 
the government will be rendered in 
a manner “which preserves normal 
industrial incentives and _ relation- 
ships and should accord equitable 
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treatment of public and private 
power groups to the fullest extent 
possible.” 

4. An annual review of the U. S. 
program “will be carried out vig- 
orously”; projects that may com- 
pletely lose their — will be 
eliminated and emphasis on projects 
carried forward will be adjusted to 
their relative degree of promise. 

5. AEC will continue to support 
a broad base of soalnleiteal de- 
velopment, increasing immediately 
its effort to cut fuel cycle costs. 

6. The cooperative policy on re- 
actor construction will be continued 
but with a new emphasis— 

a. AEC will continue its respon- 
sibility for research and develop- 
ment on new concepts and the con- 
struction of reactor experiments 
(though not excluding private par- 
ticipation in experimental work). 

b. Reactors beyond the experi- 
mental stage (prototypes) will be 
assured of construction via this ap- 
proach: AEC will remain open to 
proposals from industry for research 

development assistance (AEC 
plans to carry forward the power 
demonstration program to December 
31, 1959 for receipt of proposals 
9 June 30, 1964 for completion 

.. plants); AEC will give 
itse choice of proceeding with 
construction or pollin ing private in- 
terest when a promising concept is 
not moving teow on schedule. 
Once AEC assumes responsibility 
for a project, it will determine the 
site and specifications, then permit 
industry participation only when 
such participation would not cause 
delay in construction. 

c. When a project is to be co- 
operative but does not completely 
satisfy the criteria of the demonstra- 
tion program, AEC will request 


specific authorization from Congress. 

7. To promote the goal for 
achieving economic nuclear power 
in friendly foreign areas within five 
years, AEC will press for adoption 
of a policy paper putting “into one 
package all of the various items of 
assistance” the U. S. is prepared to 
offer foreign reactor builders. AEC 
proposed that these items be con- 
sidered (some of which are already 
part of U. S. policy or have been 
included in the agreement with 
Euratom (see p. 24) ): 

a. A statement covering the avail- 
ability of U. S. apps and sci- 
entific knowledge on nuclear power. 

b. A pledge to supply the en- 
riched uranium required to operate 
each reactor over its amortizable life. 

c. Reasonable assurance of the 
availability, at acceptable prices, of 
fuel cycle services, including a state- 
ment showing what the govern- 
ment’s prices will be until the serv- 
ices are available elsewhere. 

d. Contracts to purchase plu- 
tonium produced abroad for a rea- 
sonable period. 

e. Sale, outright or on the install- 
ment plan, and, when appropriate, 
lease of enriched fuel inventory. 

f. Export-Import Bank capital 
loans for nuclear plants on the same 
basis as loans for conventional units. 

g- Continuation and expansion, if 
necessary, of U. S. facilities for 
training foreign reactor technicians. 

h. Some means for solving the 
problem of third party liability as 
it affects American manufacturers 
within a framework recognizing that 
the U. S. can only urge early solu- 
tions to problems resting with the 
foreign nations concerned. 

i. A firm U. S. declaration to 

suppor an expanded fuel cycle de- 


velopment program. 


Makepeace, Nuclear Metals And Sylcor Share Big Fuel Job 


In the first instance of the fuel 
fabrication job for a large-scale 
power reactor being contracted out 
to the new fuel-element industry, 
two $1.3-1.5-million contracts for 
production of the first fuel loading 
(and a spare core) for the Enrico 
Fermi fast breeder at Lagoona 
Beach, Mich., were let last month. 
The job will be shared by Sylvania- 
Corning Nuclear Co. and a team of 
D. E. Makepeace (a division of 
Engelhard Industries) with Nuclear 
Metals Inc.; each will make, by 
mid-1960, about half the blanket 
and an entire core. The contracts 
call for each group to make 100 of 
the 27%-enrich core elements 


(144 clad pins per element), with 
axial-blanket portions at either end 
(only 91 are required for one core) ; 
and 300 depleted-U radial-blanket 
elements (572 required). Sylcor 
will do its job at its Hicksville, L. I., 

plant. Makepeace will melt and 
cast the U-molybdenum alloy, Nu- 
clear Metals extrude it to billet 
size, return it to Makepeace for in- 
sertion into a cladding sleeve (zir- 
caloy for core pins, stainless steel 
for blanket ); then Nuclear 
Metals will perform the final coex- 
trusion bonding meat and cladding, 
and Mak ce will assemble the 
elements (NU, April 57,71). Full- 
scale production is to start by fall. 
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In Line to be AEC’s Fourth Head: John A. McCone 


With curiosity, hope—and high expectations, the atomic energy world 
last month was scrutinizing a silver-haired, deceptively-professorial-look- 
ing Californian on whom depended, in great part, the shape of the future 


U. S. atomic industry, 

Nominated to AEC, and in line 
to be fourth chairman of the 11- 
year-old agency, is John Alex 
McCone, 56, construction engineer, 
industrialist, shipping magnate and 
former undersecretary of the Air 
Force, with no previous direct ex- 
perience in the atomic field but a 
great reputation as an administrator. 

Although he was nominated only 
for membership on the Commis- 
sion, he told JCAE (when its Sen- 
ate members unanimously approved 
him) that his designation as chair- 
man awaits only Senate confirma- 
tion of his membership. (The Sen- 
ate must pass on all nominations for 
membership on AEC, but selection 

of its chief is a Presidential preroga- 
tive.) Senate confirmed july 9. 

How welcome McCone’s nomina- 
tion was on Capitol Hill was made 
tacitly clear even by Democrats in 
Congress. If they did not say so 


overtly, it was because the Senators, 
who must confirm all Commissioners, 
take the position that before they 
give their stamp of Hy aE to any 


candidate, they must for their own 
protection satisfy themselves that 
the nominee’s record contains noth- 
ing that might later reflect on those 
who approved him. Happily, even 
the jong-embattled Democrats of 
the Joint Committee on Atomic 
Energy appear disposed to accept 
McCone, a registered Republican, 
as nonpolitical on atomic matters 
until and unless he should prove 
himself otherwise. They appear 
unconcerned by McCone’s past ties 
with the “Old Guard” wing of Re- 
publicanism (a major money-raiser 
for Senator William Knowland’s 
current gubernatorial campaign, he 
was strongly backed for AEC by 
Vice-President Nixon, and is a per- 
sonal friend of former President 
Hoover). Actually, he has served 
with distinction under both Truman 
and Eisenhower administrations. 
Some comments by members of 
Congress: “seems to have good 
qualifications,” “very vigorous type 
of man,” “tough-minded, very cold 
and analytical in his judgments [yet] 
has a way of getting along with 
le—doesn’t have personality 
clashes with people under him.” 
“His background in big engineer- 
ing is unusually good,” was another 
Congressional comment. 





John McCone’s first job was as a 
riveter and boilermaker in a Los 
Angeles iron works—after he ob- 
tained his B.S. in engineering from 
the University of California at Berk- 
eley in 1922. He became a super- 
intendent in 1929, and by 1933— 
at 3l1—had become executive vice- 
president and director of the firm, 
Consolidated Steel Corp. In 1937 
he left to help found—and to head 

Bechtel-McCone-Parsons §_ Corp. 
specializing in design, engineering 
and construction of refineries and 
power plants. 

During the war Bechtel-McCone- 
Parsons built a huge center at 
Birmingham, Ala., for modification 
of B-24 and B-29 bombers; but by 
this time McCone had also become 
president and a director of Califor- 
nia Shipbuilding Corp., which built 
467 vessels worth $1-billion for the 
war effort. After the war he be- 
came head (and sole owner) of 
Joshua Hendy Corp., a one-time 
iron works which he transformed 
into a shipping firm that now oper- 
ates 40-50 freighters and tankers. 
From 1948 to 1953 he also served 
as chairman of the board of the 
Pacific Far East Line. He is now 
resigning as head of Hendy to avoid 
any conflict-of-interest situation. 


Government Career 

In 1947, President Truman first 
called McCone to Washington to 
serve on the Air Policy Commission 
under Thomas K. Finletter. He 
helped write the “Finletter Report,” 


NEW ARRIVAL on the atomic scene, 
John A. McCone is shown last month 
with his wife, the former Rosemary 
Cooper 


Survival in the Air Age, and first 
met Dwight Eisenhower when the 
latter appeared before the Air Policy 
Commission (they became fast 
friends). In 1948 he was named 
special deputy to Secretary of De- 
fense James Forrestal and prepared 
for him the first and second defense 
budgets of the newly-formed De- 
partment of Defense. In June 1950 
President Truman called him back 
to be Undersecretary of the Air 
Force under Finletter; unti] October 
1951, in that period of mobilization 
for Korea, McCone was primarily 
responsible for aircraft procurement 
and construction of air bases 
throughout the world. Production 
of military planes doubled during 
his 16 months as undersecretary. 

While in that post McCone rec- 
ommended a “czar” be placed 
over the guided-missile program, 
with “absolute power over the entire 
effort,” and has since repeated that 
recommendation to President Eisen- 
hower, whom he frequently visits 
at the White House for informal 
chats. He has also advised De- 
fense Secretary Neil McElroy on 
defense reorganization. 


Open-Minded Conservative 

On development of economic 
nuclear power, one personal friend 
of McCone has been quoted as pre- 
dicting he “will be to the right of 
Lewis Strauss,” calls him “very def- 
initely a conservative who believes 
in the capacity of private enterprise 
to deliver the goods.” On the other 
hand Terence M. Lee, McCone’s 
administrative assistant since early 
1951 (and a good bet to follow him 
to Germantown), says McCone’s 
preference for private business do- 
ing the job wherever it can “does 
not mean McCone would hesitate to 
have Government do the job if it 
would help get it done. In other 
words, whereas he prefers private 
business to “creeping socialism,’ he'll 
approach all matters with an open 
mind and wouldn't let his basic 
preference interfere with getting a 
job done.” 

Lee believes McCone’s principal 
key to success is his razor-sharp in- 
telligence that can pierce any pro- 
posal, reduce it to a skeleton of 
basics. Others among his West 
Coast associates describe him as “a 
warm, cordial personality, forthright 
and extremely frank,” with “a gift 
for friendship,” and a good sense of 
humor. He is well read, mainly in 
history and public affairs. 
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Entire Reactor High Command at AEC Changing Hands; 
Gen. Luedecke Will Be New General Manager in Fall 
One of the most urgent tasks awaiting John McCone when he takes 
over the reins of AEC is an internal one: to plug the gaps left by the most 
massive group of key resignations in recent AEC history. 
By the end of June the entire chain of command on civilian reactors 


had been wiped out by resigna- 
tions: Kenneth E. Fields, general 
manager; Richard W. Cook, deputy 
general rmanager; W. Kenneth Davis, 
director of the division of reactor 
development; Louis H. Roddis, dep- 
uty director, and Clark Goodman, 
assistant director, all followed Strauss 
in leaving Germantown. They left 
the industry understandably worried 
as to the direction that would be 
followed by their successors, as well 
as to the continuity of direction 
during the interregnum while their 
successors, first, are recruited, and 
second, work into their jobs. 
Cook will be employed in the 
executive offices of American Ma- 
chine & Foundry Co. Davis will 
return to California as vice-president 
of Bechtel Corp. Roddis will be 
president of Pennsylvania Electric 
Co., Johnstown, Pa., a subsidiary of 
General Public Utilities Corp. Good- 
man will be vice-president of Schl- 
umberger Ltd., stationed at its 
Ridgefield, Conn., research center. 


Fields has not told his plans. 


Short-Term Remedies 

To cope with the immediate situ- 
ation, AEC named a new general 
manager—who, however, cannot as- 
sume his duties until after conclu- 
sion of the present series of weapons 
tests at Eniwetok which he is direct- 
ing, probably not until end of Sep- 
tember. He is Major General Alvin 
Roubal Luedecke, USAF, com- 
mander of Joint Task Force Seven, 
and as such the ranking military 
officer and AEC’s principal official 
at the Eniwetok Proving Grounds. 

To fill in, AEC named Assistant 
General Manager Paul F. Foster to 
serve as Acting General Manager 
from July 1, date of Fields’ depar- 
ture, until Luedecke’s arrival. And 
in reactor development the search is 
on for successors to Davis, Roddis 
and Goodman; Davis’ last day on 
the job is July 31, and an acting 
director will be named if the job has 
not been filled. 

One persistent Washington story 
has it that the reactor development 
division may be split in two, with 
all propulsion ro —naval, 
maritime and oe x. ing lumped 
together in one division under Ad- 
miral Rickover, and central-station 
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power reactor development com- 
prising a separate administrative 
unit, under a chief yet to be chosen. 

Luedecke’s selection “was based 
upon his long and varied experience 
in the field of atomic energy and 
his outstanding technical and 
administrative ability,” Chairman 
Strauss declared. Luedecke, who 
will resign from the Air Force upon 
taking office, has been in the atomic 
energy program since 1949; he 
served as executive secretary of the 
Military Liaison Committee, 1949- 
1951; deputy chief of the Armed 
Forces Special Weapons Project, 
1951-1953; chief of AFSWP, 1953— 
1957; since then, commander of 
Joint Task Force Seven. Born in 
El Dorado, Texas, in 1910, he 
earned his B.S. in chemical engi- 
neering at Texas A. & M. in 1932; 
became a flying cadet, served as 
military attaché for air in Latin 
America. During the war he was 
first in Latin-American intelligence, 
later held various air staff posts in 
the China-Burma-India theater. 

Foster came to AEC as special 
assistant to the General Manager in 
June 1954 from the World Bank. 
Previously a Chicago department 
store executive, he had n, in 
World War II, the first naval re- 
serve officer to reach the rank of 
Vice Admiral. 

Retiring Chairman Strauss, who 
will also hang up his second hat as 
personal atomic adviser to the Presi- 
dent, will don a new one: special 
assistant to the President to promote 
the atoms-for-peace program. With 
an office in the White House rather 
than at Germantown, Strauss in his 
new post is expected to retain some 
of his influence in Presidential 
councils on atomic matters. How- 
ever observers feel that McCone— 
even though he may have been, as 
has been reported, Strauss’ personal 
choice to succeed him-—is a man 
who will make his own, inde- 
pendent, decisions. 


Long Term Remedies 

The upper-echelon personnel prob- 
lem that faces McCone is more 
basic than the filling of a few key 
posts, however. In its brief 11- 
year history, AEC—an organization 


with jurisdiction over territories 
larger than the State of Rhode 
Island, with only 6,800 direct em- 
ployees but 100,000 working for its 
operating contractors—has enjoyed 
unusually high morale for a govern- 
ment agency, due in large part to 
the exciting and novel nature of its 
work. In recent years, however— 
and in spite of the great advances 
made in many fields—morale in 
AEC staff has deteriorated, to an 
extent that it is seen by many as a 
major factor in the recent resigna- 
tions. 

The principal cause for this state 
of affairs appears to have been the 
feeling of high-ranking program 
officials that they had little real au- 
thority or responsibility for the pro- 
grams nominally under them, that 
their recommendations were dis- 
counted or even ignored at the 
Commission level, and thus that 
their influence on their programs 
was not what they felt it could and 
should be. Added to this was the 
fact that while AEC had been em- 
broiled with the Joint Committee on 
one front, fighting against an ac- 
celerated long-term reactor pro- 
gram, at its rear the Bureau of the 
Budget was chopping out large seg- 
ments of what program AEC did 
wish to me oy with a conse- 
quent “atrocious” effect on morale 
of AEC’s scientists and operating 
personnel (NU, Jan. 58, 17). 

At the other end of official Wash- 
ington, AEC’s top staff officials had 
to endure sometimes merciless hec- 
toring and badgering from JCAE 
members. Finally there was the 
unpopular move in January 28 miles 
out of Washington to the handsome 
but badly-laid-out new building in 
the green rolling pastures of Mont- 
gomery county, Maryland. 


Organizational Review 

As one of his last acts, Strauss 
confirmed that he had initiated “a 
comprehensive review” of AEC’s 
organization, and that this had been 
in progress “for the past several 
months.” Undertaken “to review 
the effectiveness of existing organiza- 
tion in the light of added and 
evolving duties of the Commission,” 
it was carried out by “a small task 
force” under Assistant General Man- 
ager Harry S. Traynor and John G. 
Adams, attorney and consultant. 
The study, together with recom- 
mendations, was completed and 
filed in late April, but Strauss had 
asked that action by AEC on major 
recommendations be deferred until 
McCone takes office. 
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R O U N Oe 


JCAE Votes Doubling 
of AEC’s ’59 Program 


The Joint Committee on Atomic 
Energy, mounting its boldest offen- 
sive for acceleration of the U. S. 
Atomic energy program since the 
ill-fated Gore-Holifield bill of 1956, 
last month added almost $200-mil- 
lion in reactor and research projects 
to AEC’s fiscal 1959 construction 
authorization bill. AEC had asked 
authority totalling only $193-million 
for fiscal 59, including $115-million 
for federal and private reactor de- 
velopment (NU, June ’58, 18). 

Subject to approval by both 
House and Senate, JCAE forced 
into the ‘59 program these major 
items: 

@A $145-million plutonium pro- 
duction reactor that can be con- 
verted to production of electricity, 
as well. 

© A $2.5-million design and engi- 
neering study of a large-scale reac- 
tor cooled and moderated by heavy 
water. The study must be pre- 
sented to JCAE by April 1. 

eA total of $6-million to finance 
engineering and design studies on 
three heavy-water reactors—two 
large-scale and one intermediate in 
size. Deadline is May 1. 

@A $750,000 design-engineering 
study of an advanced boiling water 
reactor using nuclear superheat (al- 
ready proposed to AEC by the 
Puerto Rican Water Resources Au- 
thority in a 15 Mw/(e) size). 
Deadline for this study is April 1. 

@ Almost $40-million in research 
facilities chopped out of the a 
gram by AEC and the Budget 
Bureau. AEC had proposed $20- 
million in new research facilities but 
this was cut by Budget to $9-mil- 
lion. Another $175-million in re- 
search projects had been deferred 
by AEC. 


JCAE also... 

The Joint Committee also modi- 
fied AEC’s request for authority to 
proceed with the construction of a 
$51-million gas-cooled, slightly en- 
riched, 40 Mw(e) reactor of ad- 
vanced design; JCAE accepted 
AEC’s proposal to canvass private 
industry on willingness to build the 
reactor but imposed a time limit of 
30 days after the authorization bill 
becomes law for the canvass, and a 
limit of 60 days beyond that for 
AEC approval of any proposal that 
might as forthcoming. 

In other i, AES moves on the 
authorization bill, JCAE: 

@ Extended the deadline for pro- 


posals under AEC’s third round 
demonstration to June 30, 1959 
(AEC had asked extension to De- 
cember 31, 1959). 

@ Approved AEC’s request for ex- 
tension of the waiver of use charge 
on heavy water to any proposed re- 
actor otherwise eligible for AEC as- 
sistance under the third round; the 
waiver is now limited to natural 
uranium reactors. 

@ Approved AEC’s request for 
$20-million as a contingency fund 
for proposals which might be ten- 
dered under the third round but 
conditioned the approval in this 
manner: Before the authority can 
be used AEC must “make public 
announcement of each particular 
reactor project it considers tech- 
nically desirable for construction and 

. set reasonable dates for 1. sub- 
mission [of proposals]; 2. approval 
of the proposals as a basis for nego- 
tiation or arrangement; and 3. com- 
mencement of construction.” 


AEC Liberalizes 
Use of Non-Reactor U 

AEC took two steps last month to 
broaden the commercial market for 
uranium: (a) removed the prohibi- 
tions in effect since World War II 
on the non-nuclear uses of U; and 
(b) opened its stocks of depleted 
U for sale on an unclassified basis 
to domestic and foreign users, sub- 
ject to AEC’s licensing procedures. 
Depleted U will be sold as UF. at 
this price range: minimum of $5/gm 
for UF: containing 0.36wt% U-235 
or less; $38.15/gm at the maximum 
0.7% U-235 content. The charges 
apply to both domestic and foreign 
sales. 

AEC said removal of restrictions 
on non-nuclear uses of U would per- 
mit resumption of applications in 
the ceramics, glass, coloring and 
photography industries, among oth- 
ers, which used some 200 tons/yr 
before 1940. 


Cordiner Proposes Meeting 
on U. S. Atomic Policies 


Ralph J. Cordiner, board chair- 
man of General Electric, last month 
invited executives of other reactor 


manufacturers and of private util- 
ities to meet at Woodside, Calif., 
late in September “for a thorough 
exchange of ideas on the nation’s 
atomic energy policy.” The invita- 
tion is tentative, awaiting industry's 
reaction. Cordiner said it was in- 
spired by his feeling that Congress 
“will undoubtedly rewrite” the 1954 
Atomic Energy Act next year. 


Inadvertent Criticality 
At Oak Ridge Hurt 8 


That dreaded nuclear accident— 
an inadvertent accumulation of a 
critical mass of fissionable material 

occurred for the second time in 
AEC history at 2 p.m. June 16 in 
an enriched-U scrap recovery build- 
ing at Oak Ridge’s Y-12 plant. In 
an unidentified chemical processing 
operation for U™, enriched U in so- 
lution was being emptied directly 
from a small-diameter container 
into a drum when the material in 
the drum became critical. There 
was no explosion; automatic radia- 
tion monitors were triggered and 
sounded the alarm. 

Eight production-workers __ re- 
ceived exposures ranging from 20 
to 320 rad; three were discharged 
after ten days observation, the other 
five are reported “resting comfort- 
ably” but will remain hospitalized 
at the Medical Division of Oak 
Ridge Institute of Nuclear Studies 
for perhaps another fortnight. 
They exhibited “slight depression 
of the blood-forming tissue” and 
“some nausea” immediately after 
the accident but “no progression of 
symptoms” since, are receiving no 
new methods of treatment for radi- 
ation exposure. Four top U. S. 
specialists in radiation medicine 
went to Oak Ridge and spent a 
week observing the patients. 

This was the most serious radia- 
tion exposure in this country since 
two cases of inadvertent criticality 
in pre-AEC Manhattan District 
days at Los Alamos (August 1945 
and May 1946), in each of which 
one man died—only fatalities in the 
U. S. atomic program. The only 
other case of inadvertent criticality 
occurred in Chicago June 2, 1952, 
during control-rod tests on an ex- 
perimental reactor; highest expo- 
sure then (of four men exposed) 
was 176 rad. 


Atom-Sharing Bill 
Passed by Congress 

Congress passed and sent to the 
White House a bill permitting the 
U. S. to share nuclear materials and 
military secrets with friendly na- 
tions. Aside from its weapons 
aspects, the measure allows trans- 
fer of information reactor designs 
and fuels for submarine and other 
military power lants. France— 
which recently Falted work on 
Q-244, her natural-uranium-pow- 
ered submarine, to study enriched 
propulsion reactors—stands to get 
a nuclear sub under the act. 
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Industry, AEC Finishing Exhibits for Two Geneva Shows; 
Mammoth Conference Already Dwarfing 1955 Meeting 
With less than two months left to go before Aug. 31 when the two 
nuclear exhibits at Geneva open their doors, AEC and industry exhibitors 
are straining to meet the short deadlines for completion of displays. 
The U. S. will dominate the governmental exhibit, to be held this year 


in a huge, specially-erected tem- 
porary hall (see photo). Of its 
75,600 sq ft, AEC has asked for 
36,720. Russia will have 10,800 
sq ft, France 6,480, Britain 5,400, 
and smaller areas will be used by 
Canada, India, Sweden, Norway, 
Denmark, Italy, West Germany, 
Venezuela, Switzerland, Czechoslo- 
vakia, Hungary, Japan, Belgium, 
Australia, Spain, South Africa and 
Argentina. 

Here AEC will show “a fifty-part 
general technical exhibit . . . [that] 
will encompass the whole range of 
peaceful uses” of the atom. In ad- 
dition to Argonaut and Triga re- 
search reactors (NU, May 58, 21), 
there will be at least seven working 
devices demonstrating as many ex- 
perimental approaches to harnessing 
thermonuclear power: a model Stel- 
larator from Princeton, a DCX from 
Oak Ridge, a mirror machine from 
Livermore, and four exhibits, two 
of them neutron-producing, from 
Los Alamos. 

The U. S. displays alone will re- 
quire 3 Mw(e) of current (2 Mw 
for the fusion machines), and a tem- 
porary pipeline reaching down to 
Lake Geneva, at the foot of the hill 
below the exhibit hall, is being built 
to supply 800 gpm water for cool- 
ing. There will also be a full-scale 
model of the 38-ft-high of the Ship- 
pingport PWR pressure vessel and 
core; and three operating laborato- 
ries: a health and safety lab, a radio- 
chemistry and isotope lab, and a 
carbon-14 labeling demonstration. 

The U. S. is also preparing 45 
technical films to be bar at Ge- 
neva—and to be available in Eng- 
lish, French, Spanish and Russian 
versions. Seventeen “feature” films 
(30-45 min) will be shown at the 
Palais des Nations. They will deal 
with U. S. power reactors, U. S. re- 
search reactors, reactor safety ex- 
periments, reactor fuel processing, 
the fast reactor program, SRE, 
OMRE, EBWR, PWR, HRE-2, 
ETR, Argonaut, the medical re- 
search reactor; also fusion research, 
high-energy accelerators, teletherapy 
and brachytherapy, and non-root 
feeding of plants. The other 28 
films, “shorts” of 5-15 min, will be 
shown in a special, four-compart- 
ment theater in the exhibit hall. 
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As compared with 21 nations and 
75,600 sq ft in the governmental 
exhibits, the commercial show—held 
again this year in the downtown 
Palais des Expositions—will see firms 
from 12 nations using 115,230 sq 
ft of display space. Here U. K. and 
French industry lead the U. S. in 
the space race with 31,000 and 
29,000 sq ft as against 23,000, 
followed by Switzerland 8,500; 
West Germany 5,300; Italy 2,120; 
Netherlands 1,060; Liechtenstein 
1,060; Belgium 530; Hungary 320; 
Sweden 270; Austria 270. Russia 
hasn’t exercised its option on 10,600. 

Forty-nine U. S. hoe plus AEC 
will exhibit at this show, largest 
commercial display of atomic prod- 
ucts and services yet held anywhere. 
Two more working U. S. reactors 
will be shown here—an Atomic In- 
ternational L-77 lab reactor, and an 
Aerojet General-Nucleonics AGN- 
201. Focal point of the U. S. sec- 
tion will be a full-scale model of 
the core of a 150-Mw/(e) reactor. 
Tying together the various U. S. 
displays, the AEC exhibit will have 
as themes the partnership between 
U. S. private enterprise and govern- 
ment, and the power reactor fuel 
cycle. Other features of the U. S. 
section will be an information cen- 


ter (there will also be one at the 
governmental exhibit), a mobile 
—— lab, and a small movie thea- 
ter showing both AEC and industry 
films. 

If those who attended the first 
Geneva conference on Peaceful Uses 
of Atomic Energy in 1955 thought 
that was a monster affair, they will 
find at Geneva-II that, even seeing, 
it is difficult to believe. As a matter 
of fact, U. N. officials believe this 
year's meeting, certainly the biggest 
ever held under U. N. auspices, 
may well be the biggest formal in- 
ternational conference ever held. 
No fewer than 5,000 are expected 
to attend, as compared with 3,000 
in 1955. Britain will send 280 in 
its official delegation and 250 ob- 
servers, the U. S. 200 advisers and 
850 observers, France 150 advisers 
and 100 observers. Russia is send- 
ing 150, India 50, Canada 50. 

The 21 nations bringing govern- 
mental exhibits this year compare 
with nine in 1955; their 75,600 sq 
ft of display space compares with 
17,280. The number of papers 
submitted has grown from 1,070 to 
2,409; the number of countries sub- 
mitting them from 38 to 49; the 
average length of each paper from 
15 to 21 pages; the number of paral- 
lel series of technical sessions from 
three to five; the total number of 
sessions from 55 to 77; the number 
of volumes required to contain the 
proceedings from 16 to 33. The 
total flood of paper used before the 
conference even besten, just to print 
the abstracts and papers, will com- 
prise 220,000,000 pages—550 tons! 


TEMPORARY EXHIBIT HALL for governmental displays is rising on slope below 


Palais des Nations, Geneva. 


Rectangular building will be 548 x 164 ft, with 
40-ft high bay, center, and 18-ft low bay, right edge. 
architect, Etablissements Casai et Cie. of Geneva is builder. 


Peter Steiger of Ziirich is 
Pipes in foreground 


will bring lake water to cool U. S. fusion exhibits. 
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ROUNDUP 


Euratom Bill on Hill; 
Fuel Cycle Terms Set 


The first link of the U. S.-Eura- 
tom agreement finally went up to 
Capitol Hill from the White House 
on June 23—and prognostications 
were rather glum as to whether this 
was in time for Congressional ap- 
proval of the program before ad- 
journment, required if the program 
is to get under way this year. This 
first link is no more than a very 
short, three-article door-opener, an 
agreement to agree, between U. S. 
and Euratom, required by Sec 123 
of the 1954 Act. It paves the way 
for the bilateral treaty that will 
spell out the details of the U. S. aid 
program. In asking for approval 
“on an urgent basis” of this first 
step, the President told Congress 
“the necessary requests for Congres- 
sional action required to carry out 
the program will be submitted 
shortly.” 

Whether this would be soon 
enough was the question that had 
the U. S. atomic industry holding 
its breath last month. Plans were 
to seek a waiver of the 30-day wait- 
ing period before JCAE for the bi- 
lateral, which must be okayed by 
Congress before European utilities 
and U. S. manufacturers can real- 
istically start doing business. The 
mood of the Joint Committee on 
Atomic Energy appeared to be one 
of real sympathy “3 aid to Euratom 
and understanding for the vital need 
of U. S. industry to be able to sell 
to it, but combined with a refusal 
to be rushed into approving details 
of any arrangement without examin- 
ing them closely. 

Rep. Chet Holifield (D-Calif.) of 
JCAE told nucteonics, “I doubt if 
there will be any agreement this 
year, unless there’s an unusual dis- 
play of harmony and of ability [by 
AEC] to sell the program to the 
Committee.” And Sen. Clinton P. 
Anderson (D-N. M.), who stands to 
resume JCAE’s chairmanship in 
January, went far out of his way in 

is New York talk to the Nuclear 
Energy Writers Association to dwell 
on the imperative need for the U. S 
to help other energy-short peoples 
by exporting economic reactors; yet 
in the same talk he indicated oppo- 
sition to what he called the “no 
down-payment” feature of the pro- 
= financial aid to Euratom, as 

ing “a poor way to do business,” 
and said he would want to take “a 
long look” at it. 

Meanwhile industry was studying 
the terms of the fuel cycle guaran- 
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tees envisioned in the U. S.-Euratom 
aid arrangements, as outlined in the 
“memorandum of understanding” 
that contains the principles to be 
spelled out in legal language in the 
bilateral (NU, April 58, 19; June 
58, 17). 

The objective of the fuel cycle 
program is that arrangements for 
supplying fuel elements for the mil- 
lion-kw cooperative program will 
meet either one of the following two 
criteria: 

1. The integrity of the stainless 
steel or zirconium clad fuel elements 
for light-water-cooled and -moder- 
ated reactors is guaranteed to an 
average irradiation level of 10,000 
MWD / metric ton of contained ura- 
nium, and the charge for fabrication 
of fuel elements starting with UF: 
is (a) $100/kg of contained U for 
fuel elements of UO: having a U™ 
concentration no greater than 3% by 
weight, 0.25-0.50 in. dia, and stain- 
less steel cladding; or (b) $140/kg 
of contained U for similar elements, 
Zr-clad; or (c) appropriately ad- 
justed charges for other types of 
elements. 

2. The irradiation level in the in- 
tegrity guarantee and the fabrica- 
tion charge for fuel elements differ 
from the values specified above, but 
the combination gives a computed 


fuel-cycle cost equal to or less than 
the standard tuel cycle cost. 


AEC Guarantee 

Arrangements for supplying fuel 
elements under one of these two 
criteria may be made with commer- 
cial sources, but it is foreseen that 
in the event of fuel-element failure, 
such arrangements may not cover 
the extra costs of reprocessing and 
transporting irradiated elements to 
meet the standard fuel-cycle cost. 
In such cases, AEC will, for the 
purpose of prorating the reprocess- 
ing and/or transportation costs, offer 
to guarantee an average irradiation 
level, which, in combination with 
the manufacturer's guarantees, would 
result in a computed fuel-cycle cost 
equal to the standard fuel-cycle cost. 
If the average irradiation level guar- 
anteed by AEC is exceeded, half 
the resultant savings in reprocessing 
and transportation costs is to be 
credited to AEC. 

“Fuel element guarantees may 
also be developed,” the memoran- 
dum states, “for proven types of re- 
actors other than light-water-cooled 
and -moderated, determined by the 
Euratom Commission and AEC to 
be eligible for consideration under 
the joint program.” 


Other Highlights 

® Total capital cost (excluding 
fuel inventory) of the million-kw(e) 
of reactor plants covered is estimated 
at not more than $350-million, of 
which ~$215-million is to be pro- 
vided by the participating utilities 
and other European sources of capi- 
tal, and up to $135-million is to om 
provided 4 the U. S. as a long- 
term line of credit, the funds to be 
re-lent by Euratom for construction 
of facilities. 

@ AEC is prepared to provide re- 
processing, at U. S. domestic prices, 
and in addition agrees to assist the 
O.E.E.C.-sponsored “Eurochemic” 
syndicate (NU, Jan. ’58, 22) in 
building its pilot reprocessing plant. 

© The joint research and develop- 
ment program on proven types of 
reactors and on plutonium recycling 
“and other problems relevant to 
these reactors” is set up for 10 
years. During the first five, Eura- 
tom and the U. S. will each con- 
tribute $50-million to it, then deter- 
mine costs for the second half. 
Information developed under this 
program would be made available 
currently to the two parties for use 
or publication without obligation; 
patentable information would be 
shared, in non-exclusive royalty- 
free patents. 

@ The U. S. would sell Euratom 
30,000 kg net of contained U™ to 
cover fueling and other needs of the 
program for 20 years, The initial 
operating inventory, amounting to 
~9,000 kg, would be sold on a de- 
ferred-payment basis; the balance— 
~20,000 kg representing burnup 
and process losses over 20 years, 
and 1,000 kg for research and test 
reactors needed in the program— 
would be paid for on a current basis. 

@ Plutonium produced in U. S.- 
supplied fuel in Euratom reactors ex- 
ceeding Euratom’s peacetime needs 
could be bought, under first option, 
by the International Atomic Energy 
Agency, at prevailing U. S. prices. 
AEC is prepared to buy back the 
Pu during the first 10 years of re- 
actor operation should IAEA not 
exercise its option. 

@ Euratom will seek to develop 
and, by the earliest practicable date, 
secure adoption y provisions for 
adequate financial protection against 
third-party liability. 

© Euratom will establish and op- 
erate, with U. S. agreement and aid, 
a safeguards and control system 
against diversion of fissionable ma- 
terial to weapons uses. The system 
is to be “reasonably compatible” 
with [AEA’s control system. 
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Reactor News 


ARBOR ABORTED 

Arbor, the 200-Mw(th) boiling reactor test facility 
Argonne was planning to build in Idaho (NU, Jan. ’57, 
R8), is no more. It was thrown out of AEC’s appro- 
priation requests by the Budget Bureau for the second 
year running. “As far as Argonne is concerned, the 
project is dead,” a top ANL official told NuCLEONICs; 
“we're not going to push it any further.” The Arbor 
staff has been set to work on problems of superheat 
common to boiling reactors—“something we've been 
wanting to do for a long time.” 


CONSTRUCTION RESUMED ON NPD 

Work at the site of Canada’s first nuclear power station, 
NPD, is to be resumed this month after a year’s inter- 
ruption to permit technological advances to be incor- 
porated in reactor design (NU, June ’57, 26; Feb. ‘58, 
25). Instead of the usual vertical pressure tank, the 
core will be a horizontal aluminum tank 13 ft long, 15 ft 
dia, containing 132 aluminum tubes in which are zir- 
caloy pressure tubes that in turn contain the fuel ele- 
ments and D:O coolant. Remotely-operated charging 
machines at each end of the vessel will permit oy 
and unloading of fuel from both ends while at ful 
power. The 20-Mw/(e) plant is to be completed in 
1961, and will serve as pilot plant for a 200-Mw(e) 
station now being designed in Toronto by the new Nu- 
clear Power Plant division of Atomic Energy of Canada 
Ltd. 


WTR CORE TESTED CRITICALLY 


Westinghouse’s big nuclear research center at Waltz 
Mill, Pa., passed another milestone when the core for 
the Westinghouse Testing Reactor first went critical at 
10 watts in a test installation in the Critical Experi- 
ment Station (one of two criticals in the Westinghouse 
Reactor Evaluation Center at Waltz Mill; the other, 
CRX, has been operating—on Yankee core design prob- 
lems—since last Christmas: NU, Feb. ’58, 26). WTR 
itself is rising rapidly 500 ft from WREC on the 850- 
acre site; the core will be transferred from CES early 
next year for 20-Mw(th) operation (at 1.2 x 10" peak 
thermal flux). WTR is to be ready for operation in 
spring 1959, will cost ~$4-million; Westinghouse’s total 
investment at Waltz Mill is expected to reach $12-mil- 


lion. 


DESTROYER REACTOR CONTRACT TO KAPL 


Knolls Atomic Power Laboratory was awarded an 
$11.93-million Navy contract to supply long-lead-time 
reactor-compartment components for the first guided- 
missile-firing nuclear-powered destroyer, including twin 
reactor vessels, steam generators, coolant pumps, and 
valves. A land-based prototype, D1G, is: being built 
by GE inside the 225-ft sphere at West Milton, N. Y., 
that housed the prototype S1G sodium reactor for Sea- 
wolf (NU, April 57, 24; Aug. °57, 22). Ebasco is 
architect-engineer for required modifications and addi- 
tions to the sphere and adjoining facilities. 


NEW REACTORS 

Michigan Chemical Corp. of St. Louis, Mich., has 
notified the Joint Committee it is interested in para, 
a small process-steam reactor and is preparing a proposa 
to submit to AEC. The firm makes chemicals for 
pharmaceutical, industrial, agricultural and insecticide 
uses, utilizing the many brine deposits nearby for raw 
material. . . . The Army’s Watertown (Mass.) Arsenal 
research reactor (NU, April ’58, 25) will be built by 
Curtiss-Wright’s Research division. Vara Construction 
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Co. is prime contractor. . . . As expected, the order for 
APPR-la being built at Ft. Greely near Fairbanks, Alaska, 
went to Alco Products, builder of the first Army Package 
Power Reactor and designer of the modified version for 
field use. Basic design is the same as in the 10-Mw(th) 
APPR-1 at Ft. Belvoir, Va., but the Alaskan model will 
have twice the heat output from the same size core, and 
its primary components (other than core) will be 
larger. Half the thermal output will be used to make 
electricity, the other half for space heating. Initial 
work is underway, and APPR-la is to start furnishing all 
the current used at Ft. Greely in 1960. . . . “Susie,” a 
swimming-pool reactor to serve as shield test facility 
for nuclear airplane work at the Idaho reactor test 
center, is being designed and built by Bendix Aviation 
Corp.’s Research Laboratories division. . . . Argonne 
expects to complete TREAT (Transient Reactor Test 
facility) at Idaho this year. The $1-million facility 
(NU, March ’58, 25) will deliver short-duration, high- 
intensity pulses of neutrons, generating intense heat in 
samples under test such as prototype fuel elements, 
thereby simulating nuclear-excursion conditions. Great 
Lakes Carbon Co., entering the fuel field, is making 
TREAT’s fuel pellets of uranium oxide dispersed in 
graphite; these will be clad in aluminum by Argonne. 
. . » AEC and ACF Industries have signed a contract 
for construction of the Elk River boiling reactor. Agree- 
ment on the “basis for contractual arrangements” was 
announced last month (NU, June ’58, 25). . . . Senator 
Gore (D-Tenn.) of JCAE called for a 50-100-Mw(e) 
aqueous homogeneous reactor to be built at Oak Ridge. 


KEWB UNDERGOES RECORD TRANSIENT 
KEWB (Kinetic Experiment on Water Boilers) has in- 
creased its power output from 0 to 530 Mw(th) in less 
than a second and shut itself off without sustaining any 
damage. This rate of power increase is the largest 
known to have been experienced safely by a reactor, 
according to KEWB’s builder, Atomics International. 


KIWI-A, ROVER TEST, COMPLETED 


Kiwi-A, an experimental reactor for Project Rover (Los 
Alamos’ nuclear rocket propulsion project) has been 
completed and is being assembled at the Jackass Flats, 
Nev., Rover test site (see p. 69) where it will be tested 
late this year in initial static ground experiments. Re- 
actor shell and support equipment for Kiwi-A (named 
for the flightless New Zealand bird) were built at the 
South Albuquerque, N. M., works operated for AEC 
by ACF Industries. 


DIRECT CONVERSION AT GENERAL ATOMIC? 
Already out in the front lines of power research with 
its privately-financed fusion study (NU, June ’57, 17), 
General Atomic division of General Dynamics last month 
tackled direct conversion of heat into electricity. This 
is _ of a two-year, $500,000 research effort GA will 
undertake for eight investor-owned utilities to be known 
as the Rocky Mountain—Pacific Nuclear Research Group.* 
The two-pronged program covers “conception and 
development of fission reactors capable of producing the 
high temperatures and pressures required for modern 
power plant operation,” with major emphasis on gas- 
cooled reactors, as well as thermoelectric generation 
from nuclear fission heat. Also known to be working 
on thermoelectricity for at least a year are Westinghouse 
(for the Navy) and General Electric. 


* Arizona Public Service Cj, Olea Electric Power Co.; Pacific 


Power & Light Co.; Portland meral Electric Co blic Service 
of Colorado; Public’ Service Co. of New Mexico; Utah Power & Light 
Co.; Washington Water Power Co. 
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World News 


RWE Reactor Ordered; GE Gets Share 


RWE (Rheinisch-Westfalisches Elektrizititswerk AG of 
Essen, West Germany’s biggest utility) has finally re- 
ordered its long-planned 15-Mw/(e) boiling reactor on 
which an earlier deal with Mitchell Engineering and 
AMF Atomics fell through (NU, March ‘58, 26; June 
58, 26). The order goes to Allgemeine Elektrizitats- 
gesellschaft, (German for “General Electric Co.”), which 
has a cooperation agreement with American GE. AEG 
will build the plant in cooperation with GE and the 
Essen construction firm Hochtief AG of which AEG 
owns 34%. Value of the order is placed in the range 
of $8-million. It will be built at the site selected for 
the AMF reactor, at Kahl am Main, 13 mi east of 
Frankfurt. RWE still plans to build a 250-Mw(e) 
nuclear station but has found no suitable offer so far, 
RWE director Heinrich Schiller said. The utility has 
been negotiating for a year with a group of four British 
firms, but the offer promised by the latter has been re- 


peatedly postponed. 





U. K. A-Station at Cross-Channel Link; French Pick Site 


The next British nuclear power station will connect with 
the French electricity system through the projected 
cross-Channel power cable. The site chosen is at 
Dungeness, Kent, in the southeastern corner of England 
opposite Boulogne, France and astride the long-sought 
275,000-volt Anglo-French interconnection. The station 
would have a capacity of 500-550 Mw(e). Dungeness 
will be the sixth British nuclear station: Bradwell, 
Berkeley and Hinkley Point in England and Hunterston 
in Scotland are under construction (NU, June ’58, 23), 





and a fifth has been proposed for Trawsfynydd in 
Wales (NU, Sept. 57, 31). Permission to build at 
Dungeness is being sought by the Central Electricity 


Generating Board. . . . Electricité de France has 
picked a site on the Meuse river in the Ardennes, near 
Belgium, for its 150-Mw(e) plant EDF-3. 


Japan Signs Bilaterals with U. S., Britain 





Ten-year agreements for cooperation in the nuclear field 
were signed June 16 by Japan’s ambassadors to Britain 
and the U. S. in London and in Washington. The U. S. 
pact provides for supply of 2,700 kg of U™ for power 
reactors in Japan. The British bilateral covers con- 
struction of a 140-Mw(e), $84-million Calder-type 
power plant with earthquake-proofing modifications on 
which the Japanese are seeking bids from four British 
consortia. It also provides for purchase in Britain of 
research reactors and nuclear fuel, exchange of un- 
classified technical information, use of British training 
facilities and British assistance on construction of nuclear 
power plants. 


Twelve Countries to Operate Halden Reactor 





Norway's Halden reactor, the world’s first boiling heavy- 
water reactor and first process-steam reactor, will be 
operated jointly by 12 European countries under the 
auspices of OEEC’s European Nuclear Energy Agency 
(NU, Jan. ‘58, 21, 22). An agreement covering the 
arrangement for a three-year period beginning July 1 
was signed in Paris last month by the six Euratom 
countries, Austria, Britain, Denmark, Norway, Sweden 
and Switzerland. U. S. collaboration has been offered 
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to the group. The agreement provides a budget of $4- 
million for a research program in boiling reactor prob- 
lems. The Norwegian Institute for Atomic Energy, 
which built and owns the reactor, will carry out the 
program with a staff recruited from the 12 countries. 
The Halden reactor, 75 mi south of Oslo, is now ex- 
pected to go critical in September. 


Britain Expands Fuel Element Capability 





Britain's Atomic Energy Authority has launched two 
projects for speeding up output of fuel elements. One 
is an extensive new plant, now under construction at 
Springfields (Britain’s Fernald), for converting U ore 
into metal fuel elements. The other is scheduled en- 
largement of the chemical separation plant at Windscale 
(the English Hanford) to provide a central fuel-element 
processing facility for the entire nuclear power program. 
AEA declined to give further details about either plant. 
But Sir John Cockcroft, who made the announcement, 
said the two programs would permit big economies in 
the supply and processing of Calder-type elements for 
the early civil stations, as well as similar ones exported. 
Export fuel elements would carry a maximum price of 
$56,000/metric ton; Britain would buy back spent ele- 
ments at a minimum of $14,000/metric ton for their 
plutonium content, valued at $14/gm. Sir John also 
announced that the Calder Hall station will carry out 
experiments on behavior of fuel elements at higher heat 
ratings; this will be achieved by inserting batches of 
elements containing enriched U. 


Italy, Japan Envisioning Nuclear Ships 





Fiat of Turin and Ansaldo of Genoa, Italy’s biggest auto 
builder and shipbuilder respectively, have started work 
on a joint project to build a power plant for a 70,000-ton 
nuclear tanker. The engine would supply 32,000 hp, 
driving at 18 knots a tanker 765 ft long, 107-ft beam, 
68,800 displacement under full load. . . . Japan has 
submitted two papers for the Geneva conference dealing 
with plans for a 20,000-ton, 23-knot nuclear passenger 
ship and a 30,000-ton, 22-knot submarine tanker. 


Internuclear Gets Study Job in Spain 





Centrales Nucleares del Norte (Nuclenor) of Spain has 
engaged Internuclear Co., Clayton, Mo., to conduct 
preliminary studies on building of a 200-250-Mw/(e) 
nuclear power plant in northern Spain. Site selection 
studies are already being carried out by Internuclear. 


Canada Sets Up Nuclear Insurance Group 





Following the U. S. lead, Canada’s insurance firms have 
formed a pool to handle nuclear risks. Nine fire and 
casualty firms founded the Nuclear Insurance Association 
of Canada; its first aim will be to set up a $10-million 
fund to meet possible claims. Nearly all Dominion- 
licensed fire and casualty firms in Canada are taking part. 


Thailand to Buy U. S. Research Reactor 


Thailand will buy a U. S. swimming-pool reactor to get 
its nuclear program under way. Boonrod Binson, 
secretary-general of the Thai National Energy Authority, 
said the Cabinet had accepted a U. S. proposal to con- 
tribute half the cost of a research unit under the Atoms- 
for-Peace program. Facilities of the reactor—to be 
erected on the grounds of Chulalongkorn Univ. in Bang- 
kok—will be available to other Thai universities as well 
as to scientists from neighboring Cambodia and Laos. 
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News in Brief 


Air Force to Build ANP Facility in Denver 

A $65-million research and development facility will be 
built by the Air Force as part of the effort to perfect a 
nuclear airplane. The installation, to be located near 
Denver's municipal airport, will employ 3,000, includin 
1,200 scientists and technicians. It will be devoted 
solely to development of nuclear propulsion units. Con- 
struction is scheduled to start late this summer for com- 
pletion in three years. 


Second Dome for Vallecitos 

General Electric’s $4-million testing reactor, GETR, is 
rising swiftly at Vallecitos, near the GE boiling water 
reactor and housed in a similar dome (see photo). The 


30-Mw(th) GETR is to start up late this year; irradia- 
tion space will be commercially available. 


JCAE Puts Off Waste Hearings 


[he Joint Committee’s planned exhaustive study of the 
waste disposal problem, originally set for this spring, 
has been postponed to January 1959. On the other 
hand JCAE Chairman Durham told nucveonics he 
hoped to hold hearings this year on effects of radiation 


“to see if we've learned anything since last year” when 
JCAE held thorough hearings on fallout effects. 


Brush Gets Big Beryllium Job 

Belgium’s Centre d'Etudes de TEnergie Nucléaire, 
operator of the Mol research center where Belgium’s first 
three reactors are built or building, has ordered two 
beryllium core matrices from Brush Beryllium Corp. for 
BR-2, the high-flux materials and engineering test re- 
actor. The $1.2-million contract is the largest ever 
made for fabricated beryllium metal. 


Military Reactor Unit Created at NRTS 


A division of military reactors has been established at 
AEC’s National Reactor Testing Station, Idaho, to coor- 
dinate the “varied and complex” military reactor and 
chemical processing programs. The division will be 
headed by V. V. Hendrix, director of reactor engineering 
at Schenectady Operations Office. 


CEM Group, A. D. Little Win Radiation Contract 


Emerson Radio, acting for the CEM Group, has been 
awarded an $86,847 AEC contract to Seiidiost a study 
of industrial applications of high-level radiation (NU, 
Apr. ‘58, 24). Subcontractor on the technical aspects 
of the study will be Arthur D. Little, Inc., which is con- 
ducting a broad study of radiation application for Han- 
ford. It is understood that Little’s contract was a major 
factor in CEM’s ability to underbid 22 other bidders for 
this contract. CEM (chemicals, electronics, metallurgy) 
includes Emerson, General Aniline & Film, and Revere 
Copper & Brass (NU, Aug. 57, 28). The 10-month 
study will be three-phase: 1. a review of world tech- 
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nology on current and likely uses of high-level gamma 
radiation sources; 2. a survey of industry's current and 
planned uses; and 3. a comparison of high-level radia- 
tion’s potential with competitive energy sources. 


First Atom Excavation in Alaska 

AEC is studying the first explosion of a nuclear bomb 
for peaceful purposes—excavation of a harbor in north- 
east Alaska. U. S. survey parties under Project Plow- 
share will visit the proposed site this summer for data 
on cost, topography, geology, oceanography and possi- 
ble effects on the area. If found practicable and safe, 
“the excavation could take place in 1960.” Meanwhile 
AEC is still struggling to decide how to deal with the 
proposals of eight firms for a cooperative effort to put 
nuclear weapons to other peaceful uses (NU, Apr. ‘58, 
21). 


AEC Moves Ahead with Hi-Fi Negotiations 

AEC’s Office of Industrial Development, was near the 
end of negotiations last month on a contract to design, 
construct and test operate Hi-Fi, the 2-million curie, 
cobalt-60 gamma food irradiator to be built at Lathrop, 
Calif., for the Army Quartermaster Corps (NU, May, 
58, 28). At the end of June, AEC picked Curtiss- 
Wright, one of 15 who bid, to build the $2-million 
facility. 


AEC Shifts Boron-10 Distribution to Chicago 

Under a revised plan for commercial distribution of 
boron-10 materials, AEC has shifted its distribution 
center from Niagara Falls to the Chicago Operations 
Office, effective July 1. The change follows shutdown 
of the enriched boron production plant at Niagara Falls; 
Michigan Chemical Corps. will store, pack and ship B” 
materials under contract with the Chicago office. 


Lockheed Begins Operations at Georgia Labs 

The Georgia Nuclear Laboratories of Lockheed Aircraft 
were officially opened early last month when the in- 
stallation’s critical assembly went into operation. A 
10-Mw test reactor is expected to be ready this fall. 
The Georgia facility was built for work on the Air 
Force’s nuclear aircraft project, but an AF decision 
against an early goal for the project forced Lockheed 
to turn to commercial heat reactors to supplement air- 
plane work. 


Control-Rod Award to GE Likely 

General Electric was the odds-on choice last month to 
get the prime AEC contract for a research-development 
program on new reactor control-rod materials (NU, Apr. 
‘58, 25). AEC hoped to award the contract late in 
June. Over a period of several years, GE would con- 
duct an initial survey, select materials, fabricate, then 
conduct preliminary and long-term performance tests 
(1-3 years). GE’s bid was one of 22, AEC said. 


AEC Field Offices to Issue Access Permits 

Effective duly 1, AEC’s field offices have taken over 
responsibility for processing and issuing access permits. 
Heretofore they were issued in Washington and admin- 
istered by the field offices. 


Colombia Seeking U. S. Research Reactor 

The Instituto Colombiano de Asuntos Nucleares of 
Bogota has invited bids from a number of U. S. manu- 
facturers for a research-training reactor, NUCLEONICS 
learns. 
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LATE NEWS SHORTS NUCLEONICS Statistics of the Month 
NYC to Screen Film Badges 
New York City’s oe of F 
a tac een ey a ee U.S. Nuclear Projects in Progress 
lm-badge services, and after evalu- oe ee 
ation will offer a list of “approved” 
services to users under the City’s 
radiation code. The list is to be 
kept up-to-date by subsequent spot- 
checking. All known services are 
being invited to submit samples; 
any others who wish to participate 
may contact the Office of Radiation 
Hygiene, 125 Worth St., NYC 13. 


AMF Gets Puerto Rico Job 
AMF Atomics snagged another 
swimming-pool contract: the $1-mil- Federal tunds__ 
lion, 7-Mw reactor for the $3.5-mil- 
lion Puerto Rico Nuclear Center at 
Mayagiiez (NU, Nov. °57, 26). 
Southern Construction Co., Au- 
gusta, Ga., got a $1.27-million con- 
tract for the reactor building and 
lab. Meanwhile the Puerto Rico 
pera Resources Authority resub- 
mitt its pro 1 to AEC for 
an $11-million, 15-Mw (e) boiling Nuclear Contracts *— 
water reactor with nuclear super- Contracts awarded for federal projects ($10*) 
heat. Proposed construction, privately-owned ($10°) 0 
Contracts awarded, private work ($10) 
U. S. Atom Icebreaker Pushed Backlog of private projects ($10°) 268 
The House = and sent to : 
the Senate a bill for construction of Access Permits t— 
a $40-60-million nuclear icebreaker. Access permits issued 16 


National Lead: Fuel Elements Fetal quten poral haldors wees 
Nuclear Metals division of Na- Isotope Use T— 

tional Lead Co. is equipping its Applications for isotope use 578 629 

Albany, N. Y., plant to make plate, Cumulative total of isotope users 3,750 3,692 


rod, p in—meta and ceramic—fuel Oak Ridge National Laboratory shipments 1,306 1,267 
elements, will start production in Public and private export shipments 238 426 65 
three months. The firm, which op- . P par oop 


erates AEC’s Fernald feed materials Employment t— 


center, has been making fuel ele- 
ments at Indianapolis for some time, o, eneinyene rupee 2a a 


is moving its equipment to Albany. Construction and design contractors’ employment 10,265 10,059 14,910 
, ; Total operating contractors’ employment 113,355 100,777 97,098 

Startup in Poland, Red China . . . Production workers 51,848 50,703 50,515 
The Russian-supplied D,O pool- Research and development employees 44760 43,791 39,873 


type research reactors at Swierk, 20 Miscellaneous workers 6,482 6,871 6701 
mi north of Warsaw (NU, Sept. 


"57, 24), and at Peiping went criti- Operating Building Contracted 

cal last month. The 2-Mw(th) U. S.-built Reactors +— 

oy reactor, called “Eva,” is iden- Power, domestic 9 

tical to ones already operating in : 2 

Czechoslovakia, Rumania and East relate hes gmc 1 
1 


Prvote funds 














Germany; the 7-10-Mw Chinese Power experiments and pilot plants 
unit is like the one completed a Military and naval 22 1 
month earlier in Yugoslavia. Research and test, domestic 23 
Research and test, for export 14 
- and Horace of England 


H Foreign-built Reactors +— 
A zero-energy pool reactor, “Hor- 


ace,” has been started up at Brit- Power, domestic 24 
ain’s atomic weapons establishment Power, for export 0 0 
at Aldermaston, will be used to in- Research and test, domestic 28 14 
vestigate different core arrange- Research and test, for export 5 7 


ments and reflector materials. * From Construction Daily, » McGraw-Hill periodical + From AEC ¢ nucizomics figures 
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SIX MONTH USER SURVEY 


®@ We surveyed multi-channel analyzer users to find 
t they wanted in an analyzer. The results of 
ey, combined with our years of research and 
turing experience in the multi-channel ana- 
yzer field, have enabled us to produce what we con- 
ler finest analyzer on the market today—the 
nproved RCL 256. 

Our customers not only helped us develop the 
RCL 256 but also this ad—much of which is com- 
posed of excerpts from our survey of current RCL 


lanula 


sed 
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Typical Uses of the RCL 256* 


w level gamma counting. . 


. fission product 
it analysis 


alpha pulse spectrometry 
sorption coefficient determinations . shield- 
1ation isotope identification Mesoni 
measurement ... Na“ and K® spectra 
man source neutron time-of-flight studies 
ording coincidences between protons and elec- 
neutron decay . investigation of gamma-ray 
volved in proton capture ... two crystal 
coincidence gamma-ray spectra experiments 
e crystal pair production gamma-ray spectra 
ad infinitum 


the RCL 256 are as numerous 

i as our customers. The RCL 256 may be the 

ir radiation measurement problems For 
ation write or call RCL collect. 


The Improved RCL 256 Gives You 


® Proven Reliability 

® Pre-set Time to 27 Hours 

® Fast Logarithmic Readout 

¢ A Completely Integrated System 

© 30 to 60 Day Delivery 

® Free Installation and Maintenance 


ergy 


ses if 





Complete Survey Results Now Available 


e RCL 256-Channel User survey containing 
lyzer uses, users’ opinions, operating prob- 
ms, suggestions for improvements, etc. is avail- 
unedited. Find out what users think of the 
56-Channel Analyzer. Write RCL today 


RCL 
for a free copy of the survey results. 
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RCLiac 128 
Available in 
November 


To scientists who desire 

the ultimate in reliabil- 

ity, which transistoriza- 

tion provides, we recom- 

mend the RCLiac 128. 

This combination scaler-analyzer performs every operation 
from counting through scintillation-spectroscopy 
Numbers are presented on.a cathode ray tube, making 
electro-mechanical printers unnecessary. Plug-in module 
construction precludes obsolescence. 
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ASCO SOLENOID VALVES FOR 


—_ = = =i, 
SURFACE VESSELS 


COMMERCIAL VESSELS SUBMARINES 


POWER PLANTS 


Pioneering design, development and production 
work has brought about a “first generation” of 
solenoid valves for use in the primary systems of 
water cooled nuclear reactors. 

From ASCO experience, ASCO facilities, and 
ASCO design imagination now come a variety of 
proven solenoid valves to control the flow of water 
in the primary and secondary systems of reactors 
in submarines, surface vessels and industrial 
power plants. Available in many sizes and designs, 
these stainless steel packless type (hermetically 
sealed) valves are distinguished by the highest 
standards of reliability, exceptionally tight seating 
and have been exposed to the most rigid tests 
simulating actual working conditions. 

Beyond the “standard” units shown which are 
already on the job in various reactors, ASCO 
research and development is already involved in 
radically new designs which will be required in 
other types of power reactors, including boiling 
water, gas cooled, and liquid metal. ASCO nuclear 
engineering teams are doing their pioneering work 
backed by the most advanced nuclear research 
facilities in solenoid valve manufacturing. 

In design = development = production — ASCO 
single source responsibility is a warranty of per- 
formance and quality. 


Precision Craftsmanship ...is evidenced by this 
ASCO machinist’s painstaking care...and in the 
precision products engineered and manufactured 
by the Automatic Switch Co. 

Modern machinery and production facilities, 
coupled with old fashioned pride in workmanship 
are behind the quality line of ASCO Solenoid Valves. 


A few typical 
Solenoid Valves 
supplied for 

the primary system 
are tllustrated here 


STOP VALVE — For Coolant 
Purification System —shuts off 
circulating flow when tempera- 
ture exceeds a 

value. Suitable for pressures 
to 2500 P.S.1. at 550° F, the 
valve will open against 125 
P.S.\. differential pressure — 
others ore to open 
against 2500 P.S.1. differential 
pressures. Normally closed 
(valve fails closed). 

in 1” size, all stainless steel 
construction with stellite seats 
and discs. 


PRESSURE OPERATED 4 WAY 
VALVE — Controls main cylin- 
der Stop Valve in 
Circulating Loop. Valve is pres- 
sure operated requiring a sepa- 
rate source of air of 400 P.S.1. 
Equi with manual operat- 
ing and position indi- 
cotor, valve has beveled, pop- 
pet type seats ond discs for 


BY-PASS COOLANT VALVE— 
Designed to control the flow 





UCLEAR REACTORS 


ASCO is the only solenoid 
valve manufacturer with its 
own HOT TEST LOOP. 
Here, valves for atomic 
energy applications are 
subjected to rigid tests, 
simulating actual working 
conditions. 


Modern Laboratory, Research, Testing and Production 
Facilities help keep ASCO abreast of atomic power 
requirements for automatic control. 


RELIEF VALVE—For water and 
steam — valve is 
operated, controll y 

sure sensing device to A 
excess pressure. Normally 
closed (valve fails closed). Swit- 
able for pressures to 2500 
P.S.1. at 700° F. Available in 
2” and 3” sizes. Body materi- 
als are monel, stainless steel 
and carbon steel with stellite 
seats and discs. 


be Lat} ie i tae ~ 
ee) OW cs 
ri Sh oS i . ah 
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Proposals submitted upon receipt of specifications. For 
complete information, write for Nuclear Reactor Valve 
Brochure V5055 and complete Solenoid Valve Catalog #25. 


ASVOG. 


Automatic Switch Co. 


52-M Hanover Road, Florham Park, New Jersey 
FRontier 7-4600 
AUTOMATIC TRANSFER SWITCHES * SOLENOID VALVES 
ELECTROMAGNETIC CONTROL 





Precision formed Inconel 
Heat Exchanger plus detailed 
view of bends. 


Precision welding Welded 
tube joints 


Photograph of G-R’s brazing 
furnace facilities 


Griscom-Russell’s 
precision welding and brazing facilities 
provide better products 





80 years of research and experience, plus the tion, contact Griscom-Russell for the best answer. 
latest equipment, make Griscom-Russell the best [f you have a problem in fabrication—a prob- 
choice for the design or fabrication of nuclear or jem that involves perfect and exact welding 
other close-tolerance heat exchange equipment. and brazing—contact Griscom-Russell for the 


If you have a problem of design that needs asolu- equipment and the ability. sn 300 





Interested? Write today for your copy of Griscom- 
Russell's new brochure that shows the products and 
equipment of our precision manufacturing department. 


PRECISION 


Griscom-fussel/ 


THE GRISCOM-RUSSELL COMPANY 


MASSILLON, OHIO 


A SUBSIDIARY OF 
GENERAL PRECISION EQUIPMENT CORPORATION 
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throw 360° radial x-ray beam 
“ makes light work of tough 
radiographic jobs like these 





Inside-out one shot circumferential 
radiography of tank-head welds 
the forward-thrown radial beam 
gets the whole corner. 








Circumterential radiography of girth 

welds: the wide-band 30° projection <t 
x-rays the full seam with width Wrens 
to spare on either side. 


a 





Easy setup for simultaneous 
panoramic radiography. 


find all this in the 


full 160 KV takes 2” steel, 
3” aluminum in stride 


Panel ss ¢omplete weather proof ” pac Jit 
Easy to position anywhere . .. a lie ” tbockproo cables or water ves 

here it is ae lowered oj 2 i economical eae a Te nt 

“one-shot” radiography of a ; a investment t ill pay i ey <n Es 

massive girth weld : “ distdends Jor ears jor « modest outtey of > 400 


for everything in industrial radiography 


portable x-ray units—130 KV, 160 KV, 200 KV, 260 KV 


x-ray units—5 to 50 KV, 150 KV (stotionary and mobile), 270 KV portable, 
260 KV heavy-duty 


units for isotope radiography--sources, equipment, containers for Iridium ‘92 
Cobalt ©° and Thulium 7° 


.-» films, tanks, darkroom sundries, illuminators, everything 
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leading reactor builder offers 
LONG RANGE 
CAREERS 
in worldwide nuclear projects 


ENGINEERS 


EXPERIENCED NUCLEAR 





AN, AI NTIC AL 





Degree essential. Experience as required. 
Preliminary Engineering: Conduct prelimina) 
overall power reactor systems and components. 
Core Analysis: Includes criticality, temperature, void and power coeffi- 
cients, control effectiveness and fuel cycles. 

Shielding Analysis: Advanced studies and analysis on stationary and 
mobile plants. 

Heat Transfer and Fluid Flow: Steady-state and transient analysis. 
Includes power optimization studies, free and forced convection flow tran- 
sients, boiling, and two phase flow. Advanced analytical methods using 
analog and digital computers. 
Stress Analysis: Structural, the 
temperature reactor systems. 
Systems Analysis: Coordinate engineering on reactor plant design. 
Control Analysis: Reactor kinetics and overall nuclear power plant con- 
trol—hazard analysis— analog and digital computers. 

Operations: Foreign and domestic — for check-out, start-up and customer 
training. Includes operational analysis and design criteria. 


y analysis and design of 


‘rmal, and dynamic stress analysis of high 





DEVELOPMENTAL 








Requires related experience and applicable degree. 

Fuel Elements: Experienced senior physical metallurgists for responsible 
positions in nuclear reactor fuel de Le lopment programs. Includes studies 
of radiation effects, overall evaluation of uranium and thorium alloy, and 
ceramics. Also metallurgical engineers for mechanical fabrication devel- 
opment for these materials. 

Mechanical Components: Experienced mechanical engineers for the devel- 
opment of coolant and other equipment for power reactors, Stimulating 
developmental problems in thermodynamics, stress, heat transfer and fluid 
dynamics. Senior metallurgists for responsible research positions on reac- 
tor structural materials. Desire alloy development and solid state diffusion 
experience. 

Instrumentation and Control: Senior physicists and EE’s for design and 
development of advanced design transistor, vacuum tube, and/or magnetic 
amplifier control and instrumentation components. 





DESIGN 








Senior opening. Degree required. Nuclear experience essential. 

Process Instrumentation: Reactor, auxiliary, and control systems. 
Facilities: Mechanical systems. 

Process Systems and Equipment: Pumps, heat transfer equipment. 
Electrical: Reactor control and power systems 

Machine Design: Heavy mechanical. 

Reactor Core Components: Moderator cans, fuel elements, core supporting 
structures. 

Control Mechanisms: Control and safety rods, drives and allied tooling. 





Other opportunities in: 
Reactor Theory, Experimental Neutron Phyeies, 
Solid State Physics, and Reactor Kinetics 





Write for more details of exciting career opportunities at AI. 
Mr. C. G. Newton, Personnel Office, Atomics International, 
15330 Raymer Street, Van Nuys, California. 


(In the suburban San Fernando Valley, near Los Angeles) 


ATOMICS INTERNATIONAL 


A DIVISION F 
PIONEERS IN THE CREATIVE U 


OW: 


AVIATION INC 


SE OF THE ATOM 


N 


| 


SRE Fuel Handling Cask. The Sodium Reactor 
Experiment and the Organic Moderated Reactor 
Experiment are both in successful operation. 
Plans for several central station plants based on 
these experimental power reactors are underway. 
Al is also conducting an advanced power reactor 
study for Southwest Atomic Energy Associates. 
Overseas, AI has already sold 5 reactors, and is 
affiliated with ASEA of Sweden and the new com- 
pany INTERATOM (with DemacG, West Germany). 
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INGENUITY 


has made KE the experienced 
leader in nuclear projects 


The Engineering Test Reactor, Food Irradiation Reactor, 
Hanford Production Reactors, Aircraft Nuclear Propulsion 
Testing Facilities—these represent some of the nuclear 
energy projects performed by Kaiser Engineers. In each 


case, KE ingenuity produced efficient, lower cost facilities. 


KE's Nuclear Engineering Division has the highly 


ying Tent Reashie,Seidkananiiaaies specialized skills and experience required to undertake 


Station, idaho. Designed and built 


hed 


complete design and construction of nuclear research, 
e and within estimate! 


production or power generating facilities. Call KE for 


planning or building your nuclear project. 


KAISER —_— 
ENGINEERS engineers— contractors 


Contracting since 1914 


Division of Henry J. Kaiser Company * Oakland 12, California « New York, Pittsburgh, Washington, D.C., 
Buenos Aires, Caicutta, Dusseldorf, Montreal, Rio de Janeiro, Sydney, Tokyo 
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Write for this 
free 40-page book 


HARSHAW 


SCINTILLATION 
PHOSPHORS 


Presents definitive article on characteris- 


=)" 10 \>) oe Olas 


SCINTILLATION 


tics and properties of scintillation phos- 
phors with special emphasis on Nal(T1). 
A general discussion of scintillation 
counting is augmented with many 
appropriate tables, efficiency curves, 
and typical gamma ray spectra. Gives 
specifications and drawings of Harshaw 
mounted phosphors, and lists miscel- 
laneous other phosphors available from 
Harshaw. We will be pleased to send 
you a copy. 


Also available... Free 36-page book... 


HARSHAW 
SYNTHETIC OPTICAL 
CRYSTALS 


Discusses in detail various Harshaw crystals used for infra- 





red and ultra-violet optics. Includes many pertinent graphs. 
Ask for your copy today. 





Synthetic Optical Crystals 


THE HARSHAW CHEMICAL CO 





pay THE HARSHAW CHEMICAL Co. 
ed 1945 EAST 97th STREET + CLEVELAND 6, OHIO 
CHICAGO « CINCINNATI « CLEVELAND «+ DETROIT + HOUSTON «+ LOS ANGELES 
HASTINGS-ON-HUDSON, N.Y. © PHILADELPHIA «+ PITTSBURGH 
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OPAQUE FILM FOR 
NUCLEAR APPLICATIONS 


(0.00025") 


¢ OPAQUE ¢ THIN—less than 1 mg/cm’ 
* STRONG—tensile strength 27,000 psi. 
¢ CONDUCTING * UNIFORM 


A polyester film, vacuum metallized with plications; low water absorption (0.6% 
aluminum on each side, for use in the after prolonged immersion), high melt- 
nuclear field. This film has greater uni- ing temperature (approximately 260°C), 
formity, lower specific gravity, and is and low permeability to water vapor and 
available at lower cost than other film. other gases. It has good resistance to 
The base film has the following prop- oils, fats, industrial solvents, and most 


erties that ore of interest for nuclear ap- other chemicals. 


Current and proposed nuclear applications include: 


Radiation absorbers 
Thin detector windows 
Thin light barriers 
Source supports 
Gali. « .« 


The film is available in 12 in. widths 
by using the coupon below. 


* Base film, Per Mil, before metallizing 








creer nr nr ee ee 
ALEXANDER VACUUM RESEARCH, Inc. 
ALEXANDER VACUUM RESEARCH, Inc. 1 285 Madison Ave. New York 17, N.Y. 


Please send me: 


[] Sample A.. . . ft. $20.00 
Somple B. . ft. . $35.00 
Roll #1. . ft. $75.00 
Roll #2 . ft. $125.00 


285 Madison Avenue 
New York 17, N. Y. 


TELEPHONE: MUrray Hill 5-8859 


CABLE ADDRESS: VACFOIL 
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Experience—the 


added alloy in A-L Stainless, Electrical and Tool Steels 





ie#—The cost of 


going ing) sjginiess and 
: : ’ in making 


one-t . 


Ca rolled shee® 





STAINLESS STEEL PRODUCERS 
and What They Make 


Semifinished 


Hot Rolled 


Sheets, 
Sheets 


Company & Principal Office 


Cold Rolled 


Strip, 
Hot 


Rolled 
Rounds 
& Tubing 
sami 
Including 


Cold Rolled 
Electricweld 
Stoinless Cled 
Sheets or Strip 


Strip, 

Bars 

Hot Rolled 
Tube 

Pipe 

Clad Plates 
Other 


° 
4 
= 
. 
= 
” 
= 
— 
> 
— 
4 








< 


ALLEGHENY LUDLUM STEEL CORP 
Pittsbure 
sen -a~ “TELL g We 
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Of the 60 producers of stainless steel... 


only ALLEGHENY LUDLUM makes all sizes, shapes, finishes and analyses 


STEEI 


stainless steel 


In its November 4, 1957 issue, 
a complete run-down on the 
article reveals that only Allegheny Lu 
companies making stainless, prod 
finishes and analyses. 

This can save you considera! 
make Allegheny Ludlum your one 
work with one sales engineer—one 
sheet, strip, bars, tubing or whatever 

And, at the same time, you get the best technical service 
A-L’s crack research and development dep 
tinually searching for new alloys, and better 


magazine published 
industry. This 
of the 60 some 


shapes, 


7] 
7ium. 


ices all sizes, 


le time and money. When you 


source of stainless, you 
order, whether you buy 


irtment is con- 


b ways to use 


today’s. Its findings are freely available to you through 
sales engineers, technicians and special literature 

Allegheny Ludlum follows the product from the melt 
through to finished form, has greater quality control over 
the stainless you buy. And since A-L makes all forms of 
stainless, you get unbiased recommendations as to what is 
best for your individual needs 

Profit by Allegheny Ludlum's status as the only one-source 
integrated supplier of all stainless forms. Call your A-L 
representative today . . 
and time. Or write Allegheny Ludlum Steel Corporation, 


Oliver Building, Pittsburgh 22, Pa. 


see how he can save you money 


ALLEGHENY LUDLUM 


for warehouse delivery of Allegheny Stainless, call RYERSON 
Export distribution: AIRCO INTERNATIONAL 


EVERY FORM OF STAINLESS 


. » EVERY HELP IN USING 


IT 
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Construction view of one of the steam separating drums at Shipping- 
port during the construction of the plant. In operation, pressurized 
water from the reactor is circulated through stainiess steel! tubes 
nm the heat exchangers, where boiler water in the exchanger sheli 
is converted into steam. The steam-water mixture fiows upward 
through risers to the steam separating drum, where the steam is 
separated, dried and delivered to the turbine generator. 


The pressurizer vessel! is X-rayed at Foster Wheeler's Mountaintop 
plant to make sure all welds are flawless. This vessel maintains 
system pressure and contains system surges. Steam generated by 
electric heaters establishes and maintains the pressure. During nega 
tive surges, additional steam is flashed from the hot water in the 
ottom section. During positive surges, pressure is reduced by water 
spray injected into the vessel. 


7 HEN, on Dec. 23, 1957, the Shippingport Atomic 

Power Plant first went critical, delivering 60,000 

kw to the Duquesne Light Company System in the 

Pittsburgh area, it opened a new era in the history of 
power generation. 

Significant, too, is the teamwork which this accom- 
plishment represents. For it is a joint effort of the 
Atomic Energy Commission, Westinghouse Electric 
Corporation, designer and builder of the pressurized 


j 





at Shippingport 


Two Foster Wheeler 
Steam Generators and 
Primary Loop Pressurizer 
now in operation at 
America’s first full-scale 
atomic power plant 


water reactor, and Duquesne Light Company, construc- 
tor and operator of the turbine generating station. 

As a sub-contractor to Westinghouse, Foster Wheeler 
designed and fabricated two of the four steam gener- 
ators, each consisting of a heat exchanger, steam drum 
and interconnecting piping. 

In addition, Foster Wheeler supplied the 300 cu ft 
pressurizer which maintains primary loop pressure for 
all four of the generators. 


FOSTER WHEELER 


NEW YORK * LONDON ~* 
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completed 


if you’re planning a nuclear reactor 
... you probably face measurement and 
control problems. Leeds and Northrup 
engineering teams offer unmatched ex- 
perience for solving these problems... 
experience demonstrated in the design- 
ing and building of instrumentation for 
31 advanced reactor projects through- 
out the world. In many cases LEN took 
responsibility for the design and con- 
struction of complete instrumentation 
systems. 

The installations shown here repre- 
sent only a few of the projects that have 
been completed, or are now being in- 
strumented, by L&N engineering teams. 
They are ready to apply their experience 
to your reactor instrumentation pro- 
gram. For full details request Folder 
ND-46-70-700(1) from The Leeds and 
Northrup Company, 4936 Stenton Ave- 
nue, Philadelphia 44, Penna. 


i 
IN| 
LEEDS _ NORTHRUP 


Instruments Automatic Controls «+ Furnoces 
ee Eel! 


—— 


L&N controls on Experimental Boiling Water Reactor, Illinois. 


Console and panel by LEN .. *, Michigan. 


Controls by L&N for Engineering Test Reactor, Idaho. 
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GENERAL TRANSISTOR CORP. 


auaerce 35 NEW +O 


May 26, 1956 
Bucleonics 
330 West “2nd Street 
Bew York, Hew York 


Gent lemen: 


As © major supplier of germanium transistors, Generali Transistor 
Corporation undertook « study to uncover new market areas for our 
products. Our research findings indicated « potential demand for 
smill, lightweight, portable nuclear instruments. This demnd 
could best be satisfied by the use of transistarized designs 


ional problem was two-fold: (1) to aske ouclear instru- 
turers avare that General Transistor hac available, 
compoment that would best suit their requirements, end 
2) to remind other radistion instrument asters that transistor izae- 
tion of their equipment vas « “wust”, if they were to maintain their 


competitive position in the suclear market. 


discussions with Conti Advertising Agency of Ridgewood, New 
ided place e series of full page color adver- 
eonics magazine. By this means we intended tc 
- l segments of the ouclear industry...top minagement, 
engineers, purchasing agests; sad government and industriel users. 


We are bappy to report the result of our campeign is Nucleonics 
achievement of our objective Eleven months ago, General Trans: 
bad few customers in the ouclear field. We now have added « substan 
tiel owmber of sew accounts from this industry. 


We are convinced this program, becked up by & superior product, will 
bring us many sdditic customers in the coming sosths. 


Very truly yours, 


GENERAL TRANSISTOR CORPORATION 


. d j 


EDWIN P. BER 
Advertising and Promotion Manager 
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GHXERAL THASSISTO 
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GENERAL TRANSISTOR 
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As appeared in NUCLEONICS, July 1957 As appeared in NUCLEONICS. Nov 








1957 As appeared in NUCLEONICS. Feb 


Says, 


“We are happy to 


report in NUCLEONICS 
... the achievement of . 


our objective... 

a substantial 
number of new 
accounts from this 
(the nucleonics 
industry...” 


PROVES HOM FEL 408'TY 
~ THE Swircrens 
COMPUTER TRANSISTOSS 


A McGraw-Hill Publication 


GHEVSERAL TRASH iwrern 
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Part of a model of a charging plug assembly (to the design of C. A. Parsons for The Nuclear Power Plant Company Limited) now being 


produced for Bradwell nuclear power station. 


The know-how on gas-cooled reactors 


Consider these facts. In 1951, the graphite-moderated 
gas-cooled reactor was considered barely feasible as a 
source of power. By 1953, 70,000 kW station, competi- 
tive with conventional stations, had been designed. 
This was Calder Hall. 

The first reactor started up in June 1956; the second 
in May 1957. But by then, three new stations were 
under way: Berkeley (273,000 kW), Bradwell (300,000 
kW) and Hunterston (300,000 kW). 

The latest station, Hinkley Point, will feed 500,000 
kW into the super grid. All use natural uranium as 
fuel and produce plutonium. 


TI NUCLEAR ENGINEERING LIMITED 


Co-ordinating the nuclear activities of the Companies of Tube Investments Limited. 


42 


This fantastically rapid advance is largely a matter 
of straightforward engineering know-how gained 
through the construction and operation of Calder Hall 
—in which the companies of Tube Investments Limited 
played their part. This know-how is still growing fast 
as we work on components for the new stations. It, and 
our ability to do things with tubes that hardly anyone 
else can accomplish, are at the service of all atomic 
engineers. 


Other products include: Fuel element cans. Finned heat ex- 
changer tubes. Rare metal components. Engineered reactor 
components such as: Graphite restraint and stand pipe 
assemblies. Neutron sources. 


THE ADELPHI - LONDON W.C.2 


re ® COMPANY 
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LARGEST 
“CANNED” 
PUMPS 


... RESIST WATER CORROSION AT HIGH 
PRESSURES AND TEMPERATURES 
Four mammoth Westinghouse “canned” motor pumps with ESCO volutes 
have been installed recently in the nation’s first full-scale atomic electric gen- 
erating plant at Shippingsport, Pennsylvania. These 1250 h.p. giants can pump 
18,300 gallons of radioactive water coolant per minute at approximately 2000 
psi at up to 500 degrees F. 

The pump housings or “volutes” were cast by ESCO in Alloy 40-S (ACI- 
CF8), to withstand the severe corrosive effects of water at high temperatures 
and pressures. Castings were radiographed to ASTM specification E71, Class II 
and 100% dye-penetrant inspected. 

Casting specifications and inspection requirements for nuclear application 
are thoroughly understood at ESCO. Equipped with the finest facilities and 
the technical know-how, ESCO welcomes the. toughest casting assignments. 
Ask your nearest ESCO representative for details or write direct. 


ELECTRIC STEEL 
FOUNDRY COMPANY 


2165 N.W. 25TH AVE. + PORTLAND 10, OREGON 
MFG. PLANTS AT PORTLAND, ORE. AND DANVILLE, ILL 
Offices in Most Principal Cities 
ESCO INTERNATIONAL, NEW YORK, N. Y. 

IN CANADA ESCO LIMITED 
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M &C NUCLEAR HELPS MAKE-MORE NEUTRONS FOR BELGIUM WITH... 


A = 


@& FUEL ELEMENTS for the Materials Engineering Test Reactor, which is 
scheduled for completion at Mol in 1959 as Belgian Reactor 2, consist of 
six concentric tubes held by ‘‘spiders’’ at either end on a central irradiation 
tube. Water gap between tubes is 118 + 15 mils. Each fuel tube consists of 
three flat plates formed and brazed together along their 38.671 + 0.004 
in. length; each 50 + 3-mils-thick plate has a core of U-Al alloy clad 


with 15 + 2 mils of aluminum on both face 


M & C NUCLEAR, INC. is pleased to be associated with 
Nuclear Development Corporation of America and Centre 
d’Etude de |’Energie Nucleaire in developing this new type 
of fuel element for the BR-2. This project is another example 
of cooperative effort by the designer, user, and fabricator of 





fuel elements — design and performance tests by NDA and 
CEN, fuel manufacturing development by M & C Nuclear. 
M & C NUCLEAR, INC. forms natural, depleted, and en- 
riched uranium, thorium, and their alloys and cermets into 
a wide variety of shapes including foil, plate, slab, disc, 
wire, rod, and tube and assembles them into fuel elements 
and modules of many configurations. With its depth of ex- 
perience in fabricating over 11,000 lbs of U235 into fuel ele- 
ments, its 136,506-ft? facility, staff of approximately 850, 
and qualified vendors, M & C offers its services in developing 
and manufacturing fuel and core components for projects 











M& The H2O-cooled core of N s METR will pro- 
duce irradiation fluxes of 2.4 x 1( en/cm? /sec and 
6.2 x 10!4 tn/cm? /sec with a rated capacity of 50 Mw large or small. 
of heat. The skewed arrangement permits easy access 
to each fuel element and experiment during operation 


M &C NUCLEAR, INC. 


P. O. BOX 898 ATTLEBORO, MASSACHUSETTS 
FUEL ELEMENTS. CORE COMPONENTS, COMPLETE CORES 
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The only comprehensive study 
of the entire field of 
nuclear reactor physics! 


THE AUTHORS 

Eugene P. Wigner, Thomas D. Jones Professor of Mathe- 
matical Physics at Princeton, is recognized as one of the 
world’s foremost theoretical physicists. 

Alvin M. Weinberg is the Director of the Oak Ridge 
National Laboratory. Under his leadership this labora- 
tory became prominent in the design and development 
of reactors 

The two authors began their collaboration in reactor 
theory during the War when Professor Wigner was head 
of the Theoretical Division of the Chicago Metallurgical 
Laboratory. This book is an outgrowth of their many 
years of work in nuclear physics, in reactor theory and 
in reactor design 


at 


ALVIN M. WEINBERG 


BY THE TWO MEN WHO 
ARE BEST QUALIFIED 
TO WRITE IT! 


This book brings to you a comprehensive account of the mathe- 
matical and nuclear theory which underlies the design of chain 
reactors. The authors’ point of view is a mature combination of 
the theoretical and the practical; wherever possible, an attempt 
is made to compare the results of theory and experiment at 
every stage of development. 


TO RESERVE A COPY, MAIL THE COUPON 
BELOW. To be published October 28th. About 
800 pages, with many charts, graphs and illus- 
trations. Pre-publication price $15.00. 


TABLE OF CONTENTS 
1. Principle Concepts of Reactor Theory 
and Uses of Reactors 


2. General Description of Nuclear Reac- 
tions: The Cross Section 


Resonance Reactions 
. Neutron Cross Sections 
The Fission Process 


. Shell Structure of Nuclei and Giant Res- 
onances 


7. Neutron Chain Reactions 

8. General Remarks about Diffusion Theory 
8. Discussions of Monoenergetic Neutrons 
10. Transport Theory of Neutrons 

11. Energy Spectrum During Moderation 


This book is, we believe, a major addition to the reactor litera- 
ture, and will probably become the classical reference work in 
reactor physics. No other books on the subject have heretofore 
been published at this level. Any serious student of reactor design 


12. 


13. 
14. 


15. 


16. 


17. 
18. 
19. 


20. 


21. 
22. 


23. 


Diffusion and Thermalization of Fast 
Neutrons 


The Bare Homogeneous Reactor 


General Applications of Homogeneous 
Reactor Theory 


Applications to Specific Reactor Sys- 
tems Temperature Coefficients 


Non-Uniform Reactors and the Method 
of Groups 


Perturbation Theory 
Reactor Kinetics 


Heterogeneous Reactors—The Thermal 
Utilization 


Heterogeneous Reactors—The Reso- 
nance Escape Probability 


Heterogeneous Reactors—The Fast Effect 


Heterogeneous Reactors—The Migration 
Area and Reactor Design 


Reactor Control Statics 
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will find in this single volume all aspects of reactor theory in use 
today. To order a copy, simply fill out, mail us the coupon below. 
We will bill you after book is shipped. 


RESERVATION COUPON 


University of Chicago Press 
5750 Ellis Avenue 
Chicago 37, Illinois 


Please mail me a copy of “The Physical Theory of Neutron Chain Reactors’ 
by Alvin M. Weinberg and Eugene P. Wigner, when published, and bill me 
the prepublication price of $15.00 after delivery. 


My name____ 





Address___ 





—— _Zone a 


GUARANTEE: If for any reason you are not satisfied, 
you may return the book within 10 days for a full refund 





MOST LUXURIOUS WAY TO THE GENEVA CONFERENCE 


Go the luxury way this fall! TWA First Class . . . direct to Geneva and the second U.N. 


International Conference on the Peaceful Uses of Atomic Energy! And afterward, use 
TWA’s exciting Stop-Over Plan to visit many other European cities at no extra cost. Fly 
non-stop to Europe from New York or on the swift Polar Route from California. Travel 
aboard great TWA Jetstreams*. . . or magnificent Super-G Constellations. And en route, 
enjoy famed TWA Ambassador service . . . cocktails, gourmet meals with vintage wine! 


For further information or reservations, call your TWA travel agent or TWA today. 


FLY THE FINEST... FLY f WA TRANS WORLD AIRLINES 


% Jetstream is a service mark owned exclusively by TWA 
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NOW! MASS PRODUCED 
100KW 10* NEUTRON REACTORS 


: i 
: St - 
pe > 

™ 


SURFACE OR SUB-SURFACE 
INSTALLATION - FLUXES UP 
TO 2 x 10% N/CM*SEC 


$119,950°° 


BASIC REACTOR COMPONENTS 


A typical installation can be completed, including all 
auxiliary equipment, for less than $140,000.00 


RESEARCH 


eHvsics DANGER COEFFICIENT ACTIVATION ANALYsis 'SCOTOPE PRODUCTION 


MEDICAL RADIATION STUDIES 
QUALITY CONTROL TRACER PRODUCTION 
RADIOCHEMICAL ACTIVATION ANALYSIS 


é Improved Argonaut-type installation 
with bulk shielding tank 


Surface installation with 
experimental facilities i 





Engineers and scientists interested in challenging positions in development and design 
of advanced reactor systems are invited to write concerning employment opportunities. 


aump§irije- General fpucleontes 


ORIGINATORS OF MASS PRODUCED REACTORS ~- A SUBSIDIARY OF THE AEROJET-GENERAL CORPORATION 


NEAR SAN FRANCISCO AT SAN RAMON, CALIFORNIA + TELEPHONE VERNON 74267 + CABLE ADDRESS: AGNU + TWX NUMBER: DANVILLE 411 
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Sodium-Potassium 


Sodium 


i tclelaiels 
Heat 


Exchanger 


Titictasalctetlehicy 


Condenser 
Boiler 


In land-based power reactors... 


LIQUID SODIUM COOLANTS PROMISE 
HIGHEST STEAM-CYCLE EFFICIENCIES 


Liquid sodium has this important advantage over 
other coolants in nuclear power reactors—it delivers 
heat at very high temperatures without high pres- 
sures. In consequence, it offers a promising route 
to steam cycle efficiencies comparable to those of 
modern, conventional power plants. 


Today, EBR-I at Arco, Idaho—a fast breeder 
reactor, and SRE at Santa Susana, Cal.—a sodium- 
graphite reactor, are testing sodium coolants, and 
attempting to realize the power efficiencies inher- 
ent in this method of heat transfer. 


Four other reactors, planned or under construc- 
tion, will carry on this work. See the list below. 
Results indicate that sodium is an ideal material 
for heat transfer in nuclear power installations of 
the future. 


Other advantages of sodium coolants include: 
relatively low neutron-absorbing characteristics, 
excellent heat transfer properties, low melting 
point and high boiling point (liquid between 207°F 
and 1621°F). These coolants do not polymerize, 
carbonize or decompose. 

48 


For complete information on sodium, send for 
U.S.L.’s free 40-page brochure “Handling Metallic 
Sodium on a Plant Scale.” And if you want answers 
to your specific questions, our technical service men 


will be glad to work with you. 


REACTORS USING L SODIUM COOLANT 
Sodium Reactor Experiment (SRE), Santa Susana Mts., 
Cal.—Sodium-graphite reactor—7,500 KW (operational) 


Experimental Breeder Reactor-] (EBR-i), NRTS, Arco, 
Idaho—fast breeder reactor, sodium-potassium cooled 

15,000 KW (operational) 

PRDC Fast Power Reactor, Monroe, Mich.—fast breeder 
reactor—100,000 KW (under construction) 

Consumers Public Power District, Hallam, Neb.—sodium 
graphite reactor—75,000 KW (design stage 

Experimental Breeder Reactor-2 (EBR-2), NRTS, Arco, 
Idaho—fast breeder reactor, sodium cooled—20,000 KW 
(design stage) 

Chugach Electric Association Reactor, Anchorage, Alaska 
—heavy water moderated, sodium cooled—10,000 KW 
(development stage) 


USTRIAL CHEMICALS CO. 


Division of Notional Distillers and Chemical Corp. 
99 Park Ave., New York 16, N. Y. 
Branches in principal cities 


July, 1958 - NUCLEONICS 





SPACE FLIGHT and NUCLEAR PROPULSION 


tic reduction in vehicle mass ratios... substan- 
ncreased specific impulse values...a capability 
hieving very high speeds...these are some of 
ficant advantages that will come from the 
ition of nuclear energy to space flight. 
vumber of different propulsion systems have been 
sed to utilize nuclear reactions. The simplest 
1 consists of a fission reactor through which the 
is passed, heated, and then expanded 
a rocket nozzle. Fission reactors can also be 
ed as a source of energy to generate electric 
which in turn can be used to accelerate ions 
ved particles, or to create and accelerate a 
And fusion reactors, when developed, can be 
venerate electric power for the same purposes. 
yn, in the case of the fusion reactor, there is 
ctive possibility that the reaction energy can 
irectly without conversion to electric power. 
fission-powered thermal propulsion system will 
constitute one of the next major advances in 
technology. As an example of the gain which 
ichieved, consider a vehicle with a payload 
»f about 25 tons for a manned flight to one of 
rer planets, landing, and returning. Powered 


by chemical rocket engines, the takeoff weight for such 
5 


a vehicle would be 50,000 tons. But powered by a 
fissiou-thermal propulsion system, weight at launch 
would not exceed 500 tons...a 100-fold reduction in 
the mass ratio. Considerably greater gains are pre- 
dicted for the more advanced systems. 

Systems studies and advanced research in the appli- 
cation of nuclear energy to the requirements of space 
flight are in progress at Space Technology Laboratories. 
This work illustrates the emphasis at STL on the 
exploration and development of new concepts and 
techniques in ballistic missile and space technology. 

Both in support of its over-all systems engineering 
responsibility for the Air Force Ballistic Missile Pro- 
gram, and in anticipation of future system require- 
ments, STL is engaged in a wide variety of analytical 
and experimental research. Projects are in progress 
in electronics, aerodynamics, hypersonics, propulsion 


and structures 


The scope of activity at Space Technology Labora- 
tories requires a staff of unusual technical breadth 
and competence. Inquiries regarding professional 
opportunities on the STL Technical Staff are invited. 


Space TECHNOLOGY LABORATORIES 


A Division of The Ramo-Wox 


/ge Corporation 


S730 ARBOR VITAE STREET * LOS ANGELES 45, CALIFORNIA 
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ALCO Products, Inc. technicians check operation of Army Package Power Reactor 
on a Honeywell control pane! at ALCO's criticality facility in Schenectady, N.Y. 


--- reactor instrumentation for every need 


As soon as you start planning controls for 
your nuclear reactor, consider the advan- 
tages of having Honeywell design, engineer, 
assemble, test and service your instrumenta- 
tion for you. 


Honeywell can supply all the instrumenta- 
tion you need—a single amplifier, thermo- 
couple or recorder, or a complete custom- 
made, packaged system. 


From this one reliable source comes first- 
quality instruments, designs that have been 
proved in practice since the very inception 
of the atomic energy program, specialized 


engineering assistance . and undivided 
responsibility for your installation. From the 
industry’s largest-by-far service organiza- 
tion, you get all the help you need with 
installation, startup and maintenance of 


your controls. 


When your plans begin to take shape, con- 
tact your nearby Honeywell sales engineer 
for assistance. He’s as near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and 
Windrim Avenues, Philadelphia 44, Pa. 


Honeywell 
Fout we Coitiol 


HONEYWELL 
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TUBE-TURN Welding Fittings 
serve Shippingport Atomic Power Station 


ling @ line in @ section of the reactor 
st Shippingport. Fitting is a TUBE 
pe 304 stainless steel elbow 
r portion of plant: designed and 
Jeveloped by Westinghouse Electric Corpora 
tion under contract with the Atomic 
Commission: architects, Stone & 
Engineering Corporation; 
actors, Dravo Corporation. 


The trademarks “TUBE-TURN” and 
“tt” ore applicable only to 
the quality products of Tube Turus. 
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Shippingport is @ joint project of the U. S. Atomic Energy Commission ond Duquesne Light Com 
pony. Westinghouse developed and designed the nuclear portion of the plant under the direction 
of and in technical cooperction with the Nove! Reoctors Branch, Atomic Energy Commission 
Duquesne Light Compony built the turbine-generctor portion of the plant, contributed $5,000,000 
toword the construction of the reactor plont and is operating the entire station 


Welded piping systems play an important role in assuring the 
dependable, efficient performance of the Shippingport Atomic 
Power Station . . . the United States’ first full-scale nuclear power 
plant to generate electricity for civilian use. Sizes range from 
18” Type 304 stainless steel for reactor coolant water lines at 
2000 psi, down to 4” 


carbon steel steam service lines. 

Tube Turns, pioneer in piping for nucleonic applications, 
supplied many of the welding fittings for the approximately 40 
piping systems in the station. The TUBE-TuRN* line of seamless, 
forged fittings for reactor piping includes stainless steels, 
stainless-clad carbon steel, chrome-moly steels, aluminum and 
titanium. For consultation on nuclear power piping problems, 


call our nearest office. *“TUBE-TURN” and “tt” Reg. U.S. Pat. Of 


TUBE TURNS 


DIVISION OF CHEMETRON CORPORATION 
Louisville 1, Kentucky 


os = 


DISTRICT OFFICES: New York ¢ Philedelphia * Pittsburgh * Chicago * Detroit 
Atlanta * New Orleans * Houston * Midland * Dallas *Tulsa * Kansas City 


Denver * Los Angeles * San Francisco * Seattle 


IN CANADA: TUBE TURNS OF CANADA LIMITED, Ridgetown, Ontorio * DISTRIC 


OFFICES: Toronto, Ontario * Edmonton, Alberta * Montreal, Quebec * Vancouver, 8 


\. 
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GREATER ACCURACY and EFFICIENCY | 
IN PULSE HEIGHT ANALYSIS — 
‘WITH 3 COUNTING MODES ~ 

































































ACs 137 spectrum take a standord 0-10 volt 
window mode. The upps mit mode of the PA-38 
would count pulses between the limits of the photo 
peck 


The TMC Model PA-3B combination single-channel 
pulse height analyzer and linear amplifier attains a new 
degree of efficiency and accuracy through an added third 
counting mode. Where other analyzers can go no further 
than counting in a window mode, the PA-3B provides 
an upper limit mode to count between any desired lower 
TMC PA-3B AMPLISORTER and upper limits on the spectrum. This gives the PA-3B 
counting modes: an extremely wide differential range and makes it the 
most Capabie instrument tor such precise operations as 
J) isotope monitoring, x-ray diffraction measurement and 
1 INTEGRAL MODE — for counting all other experimental set-ups where extreme instrument 
pulses above base line efficiency is essential. 
The linear amplifier section is a non-blocking Chase 
WINDOW MODE — for standard Higinbotham long-tail-pair type. It features binary gain 
window counting as in conventional control from 1 to 64, maximum gain of 8000, and fixed 
analyzers — window variable 0-10 RC clipping. (Negative input and 1.5 us. clipping are 
volts standard, but positive input and other clipping times 
may be specified.) Price of Model PA-3B, $700. 
UPPER LIMIT MODE — for wider Where two-channel analysis is desired, the Model PA-4A 
differential range counting— upper and Dual-Channel Analyzer provides all the features of the 
lower limits each variable 0-100 volts PA-3B, but has a second analyzer unit in place of the 
linear amplifier. Price of the PA-4A is $900. 
Complete data and specifications on the PA-3B, PA-4A, 
or any of a variety of TMC radiation measurement 
instruments are available on request. 


TECHNICAL MEASUREMENT CORPORATION 


140 STATE STREET, NEW HAVEN, CONNECTICUT 
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WESTINGHOUSE TESTING REACTOR 


Second Construction Report 
on Westinghouse Testing Reactor 


The supporting framework for the pressure vessel rises above the canal at WTR. 

This 20-mw reactor will be available to industry in the spring of 1959 for high-flux 
irradiation experiments, including those conducted under high-temperature, high- 
pressure conditions. Auxiliary services will include: hot cells, rabbit tubes, reactivity 
measuring, critical experiment and gamma irradiation facilities. 

For contract reservations and assistance in planning nuclear materials tests, write: 
Westinghouse Testing Reactor, P.O. Box 1075, Pittsburgh 30, Pennsylvania. 


Photo taken May 2, 1958. 


you can BE SURE...1F irs Westi nghouse 
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energies 


Cockcroft-Walton 
accelerators 


Generators for 


very high d.c. voltages 


Linear electron 
accelerators 


PHILIPS equipment for stra 
Nuclear Physics and Atomic Energy 


Shown here is a complete instrument panel for a “swimming ves talierian 
pool” nuclear reactor. The panel contains full flux measuring nstrumentation 
facilities covering the entire range of operation. All controls 
and indicators for the operation of control rods, safety system, 
multi-point area monitoring and auxiliary units are included. Photomultipliers 
The reactor will be installed at Delft Technical University. 
Similiar systems designed to exactly fill your needs can be 
supplied. e Air liquefiers 


Nuclear Equipment 


Geiger counter tubes 


Radio-active isotopes 


For further information please apply to one of the following addresses 


N.V. PHILIPS’ GLOEILAMPENFABRIEKEN, Scientific Equipment Department, Eindhoven-Holiand 
RESEARCH & CONTROL INSTRUMENTS LTD., Instrument House, 207/215, King’s Cross Road, London WC 1 
PHILIPS ELECTRONICS INC., Instruments Division, 750, South Fulton Avenue, Mount Vernon N.Y. U.S.A. 
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OAK RIDGE 


At this moment K&M precision valves are on-stream in some of the “hottest” lines in 
the country. It is their job to keep a sure and steady hand on the flow of radioactive fluids 
in shipboard and land-based installations. It is K&M’s job to make certain that each of 
these valves meets the exacting specifications for this most critical service. To do it, K&M 
uses radiographic inspection, high-temperature helium leak testing and more than eight 
hundred separate dimensional check-outs. You, too, can benefit from K&M’s unfailingly 
high standards of quality and craftsmanship the very next time you consider the purchase 


of a valve for fluid control. The thing to remember is the name: Kieley & Mueller, Inc. 


‘diaphragm control valves KIELEY & MUELLER, INCORPORATED 


Our 79th Year ) | Oldest Pressure and Level Control Valve Manufacturer 
. 64 Genung Street, Middletown, New York 
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TRIGA 
AT POWER 


A highly successful series of initial TRIGA experi- 
ments and tests have been completed recently by 
General Atomic Division of General Dynamics Cor- 
poration. Scientists and engineers of the Division's 
John Jay Hopkins Laboratory for Pure and Applied 
Science reported results in complete accord with 
theoretical predictions of the properties and capabili- 
ties of this new reactor concept 

These tests included power runs at more than 10 times 
the reactor’s design continuous power rating of 10 
kilowatts. They conclusively verified the inherent 
safety of this new training, research and isotope- 
production reactor, which was conceived and devel- 
oped by General Atomic 


Designed specifically for use by academic institutions, 
medical centers and research laboratories, TRIGA is 
available either in the Mark I below-ground, mini- 
mum cost version or the new, Mark II above-ground 
installation. TRIGA Mark II design provides a ther- 
mal column and horizontal beam ports in addition to 
facilities for training, research and isotope production 
Both versions are equipped with a rotary irradiation 
rack, central thimble and pneumatic system for very 
short-lived isotope production 

Combining simplicity, versatility and inherent safety 
with practical operating power, TRIGA Mark I and 
Mark II represent a major forward step in reactor 
design. Specifications and additional information are 
available upon request 


GENERAL ATOMIC 


DIVISION OF GENERAL DYNAMICS CORPORATION 
SAN DIEGO 12, CALIFORNIA 


Research, development and production in the nuclear @: 
field « Basic research in the sciences * Advanced ‘eon 
fission power systems * Controlled thermonuclear 

research « Research and isotope reactors 
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Chemical-Loaded 
Molecular Sieves — 
Latent Curing Aids in 
Rubber and Plastics 


Rubber and plastics fabricators need 
faster curing systems. The use of 
more active agents for rapid curing 
reactions has been restricted, be- 
Cause their use generally results in 
formulations difficult to process and 
Store. This problem is serious at the 
high temperatures reached during 
the processing of rubber 
tions. A novel series of latent 
ing aids, called Linpe Che 

ced Moleeular Sieves, now 

possible to use.these 
pounds to obtain faster, mere e 
tivecuringsystems, 
while still main- 
taining processing 
safety 

In LinpE Chemi- 
cal-Loaded Molecu- 
lar Sieves curing 
aids are “locked” 


within the pore 
structure of the 
Molecular Si@¥és GR 

tive forces. The active 
when loaded Oh Molecular 
are effectivel ise t if 


ber or resingag 
processing atidull 

at curing te 

generally high@megha 
temperatures, the active 
is released from the: 
Sieve (@@tcler 

tion. pe 
' In this way, 


processing safety. 
Chemical-Loaded Molecular 
Sieves can be used as latent accel- 
erators and curing agents in a va- 
riety of rubber and plastics formu- 
lations including styrene-butadiene 
rubber, natural rubber, Neoprene, 
nitrile rubber, epoxy resins, rigid 
vinyl plastisols and others. Loaded 


Molecular Sieve CW-2015 (di-ter- 
tiary butyl peroxide ) is being used 
commercially in the curing of sili- 
cone elastomers and rigid vinyl 
plastisols. Loaded Molecular Sieves 
are now being investigated by many 
processors of rubber and plastics 
in such items as tires, mechanical 
goods, hose, belting and footwear. 
For further data, write to Molecular 
Sieves Department NU-7, LINDE 
ComMPANY, Division of Union Car- 
bide Corporation, 30 East 42nd 
Street, New York 17, N. Y. 


Radioactive Krypton 


Krypton 85 is a radioactive isotope 
of the inert atmospheric gas, with a 
half-life of 9.4 years. 
Radioisotopes such as Kr-85 are 
a a ees uses 
for them are being found every day. 
One application is in tracer ele- 
ment testing of hermetically sealed 
encapsulated transistor devices. 
Another: i im an “external” non- 


uminating lamp which a3 


4 activate a phosphor 


ders. 

Purchasers must be licensed by 
local or regional A.E.C. offices ex- 
cept for purchases of one microcu- 
rie or less. Non-licensed purchasers 
of one microcurie each may have 
10 such cylinders on hand at a time. 

Linpe’s price for Kr-85 additions 
will be based on the radioactive level 


PRODUCTS WITH A FUTURE 


The terms “Linde” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 
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of the gas mixture expressed in 
millicuries of activity (N.T.P.) per 
liter. For additional information, 
write to Rare Gas Department NU-7, 
LINDE CoMPANY, Division of Union 
Carbide Corporation, 30 East 42nd 
Street, New York 17, N. Y. 


Three-Level 
Ruby Maser 


The Maser is a microwave ampli- 
fier utilizing energy stored in a mo- 
lecular or atomic system. Emission 
of this energy is stimulated by the 
input signal. Masers operate at liq- 
uid helium temperatures and have 
incredibly low noise levels ap- 
proaching zero db. Recently a Uni- 
versity research laboratory* used 
LINDE single crys- 

. tal synthetic ruby 
SEE = (41.0, with Cr.0, 
additive) in a three- 

level solid state 

Maser. The ruby 

crystal was placed 

at the center of the 

Maser’s tuned cav- 

». 1B ity and a magnetic 


‘field of 4200 gauss was applied. To 


bring electrons from a ground state 
into a permissible higher energy 
level, a pumping frequency of 
24 kMc was used and the Maser 
successfully amplified signals at 
9.3 kMc. 

LinpE also supplies other crystals 
including rutile, spinel and sap- 
phire (Al. 203). Seuphive is used in 


” ter, rods and special siadlemmesieas. 


For further data write to Crystal 
Products Department NU-7, LinpE 
ComMPANy, Division of Union 
Carbide Corporation, 30 East 42nd 
Street, New York 17, New York. 


“Maser Action in Ruby,” by G. Makhov, C. 
Kikuchi, J. Lambe, and R. W. Terhune. “Phys- 
ical Review,” Volume 109, Number 4, Page 
1399, Feb. 15, 1958. 


inde 


Si Site). 
oF Ni i=jie) 5 
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~"" 1,000,000 Yn 
~ inmy lab..7 - 


Yes - 


and you can have it 
tomorrow with the 


GAMMACELL 220! 


You can find out for yourself in your present laboratory what the effects of radiation 
would be on your products and processes. Installation is so simple that your irradiation 
studies could start the same day that the unit arrives. A specially shielded room is not 
required. Just connect the Gammacell 220 to an electrical outlet and it’s ready for 24 


hour duty. 


This Cobalt 60 irradiator is safe and easy to operate — junior personnel can handle 
irradiations with a minimum of supervision. Automatic timing ensures removal of the sample 
on schedule. 


Access tubes to the 220 cubic inch sample chamber make more elaborate experiments 
practical, by permitting irradiation of gases or liquids under flow conditions. Also, the 
tubes provide for the introduction of cooling coils or electrical circuitry. 


For complete technical data on the Gammacell 220 
and kilocurie Cobalt 60, please write to 
COMMERCIAL 


ATOMIC ENERGY OF CANADA LIMITED _propucss 
DIVISION 


P.O. Box 93 Ottawa, Canada 
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MITR 


atoms for peace...a reality 


~—acf 


508 Kennedy Street N.W. Washington 11, D.C. 


With the completion of the world’s first privately 
»wned heavy water research reactor, at the 
Massachusetts Institute of Technology, comes a new 
and powerful instrument to further man’s knowledge in 
the peacetime use of atomic energy. As prime 
contractor responsible for the complete engineering 
design and construction of this facility, ACF 
Industries, Incorporated is proud to join with MIT 

n this achievement 


The MITR will operate at LOOOKW and produce 

fluxes in excess of 10*3n/cm?/sec. This inherently safe 
facility, located near the campus, includes a unique 
medical therapy room providing entirely new 
approaches to nuclear medical research techniques — 
a full range of experimental ports and thimbles — 
gamma irradiation room — chemistry hot 

labs — reactor control room and equipment 

for servicing the reactor building 


Other ACF nuclear projects include research and test 
reactors under construction in Italy, Holland, Sweden 
and the U.S. ... and gas cooled and boiling water 
power reactors being designed for the U.S 

Atomic Energy Commission. 


NUCLEAR PRODUCTS~-ERCO 


Division of GCF Industries Incorporated 





Inconel test reactor operates 
with molten fluorides at 1500°F 


The Aircraft reactor experiment, re- 
ported in ORNL 57-6-69, 
molten fluoride salt reactors develop 
promising thermal efficiency 


showed that 


Other advantages include modest 
pressures, thorium solubility, no 
water decomposition problem, small 
absorption cross sections, good heat 
transfer properties. 

In this system, Inconel* nickel 
chromium alloy was used throughout 
(reactor, lines, tanks, and exchang- 
ers) to circulate molten 
containing dissolved uranium fluor- 
ide fuel at temperatures to 1500°F, 
or more. It was also used for the 


fluorides 


2-in pressure 
shell and for 
strip 
clamped around 
shell left 
photo). 


heaters 


Joints and 
closures were 
Heliarc welded 
and inspected 
; by dye pene- 
trant and gamma graphing 
The ORNL report states: “... our 
considerable experience with these 
systems strongly suggests that th 


corrosion problem is a tractable one.” 
Do you have a corrosion problem 

fluorine or fluorine com- 
Write to our Development 
arch Division for assistance. 


involving 
pounds ? 
and Rese 


New booklet on fluorine handling 
24-page booklet “Han- 
dling Fluorine and Fluorine Com- 
pounds” data on 
fluorine and hydrofluoric acid, and 
summarizes case history data on 
solution of corrosion problems in 
many installations. Write for your 
free copy. *Regi 


Inco’s new 


gives corrosion 


rademark 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street dio, New York5,N. Y. 


_INCO NICKEL ALLOYS 
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Good Luck, Mr. McCone! 


a parallel in American history where a 
ch as the Atomic Energy Commission 
ist powers and responsibilities in three di- 
the military strength of the country; (2 
relationships; and (3) the vitality and future 
ew industry. 
irse, because the Commission is charged with 
s that the fate of the atomic energy community 
linked with the successes and failures of AEC. 
ibtedly continue to be the case for at least 


past 11 years, the performance of the 
mission, particularly that of its chairman, 


} 
poselyv. 


g written, Lewis L. Strauss is preparing to 

from the chairmanship he has held since 

\. McCone, named as his successor as a 

s expected to step into the key spot. In 

resignations of five other important members 
staff has been announced (see p. 21 

s a truism to point out that the Commission 

are at a very trying point in U.S. atomic 

Bitterness and acrimony have surrounded 

of the program in the past several years. Con- 

n the minds of observers, both in this country 

yn objectives and directions of the U.S. effort 

wer. This is notwithstanding the fact that 

tor development program that got its start 

years ago and was expanded into a formal 

vears ago has been producing extremely use- 

1 has given the U. S. a very well rounded 


has come to stake out the future. Before 

done, however, there needs to be some mending 
1 development of harmony both within the 
branch and between the executive and the Con- 
ugh the fights with the Congress have re- 


most publicity, there has been a growing in- 


editorial was written, Sen. Anderson, in a very 
ch, presented an excellent basis for the devel- 
lear power in the U. 8., a basis that should appeal 


iew (see p. 17) 


NUCLEONICS 


ATOMIC POWER 
NUCLEAR ENGINEERING 


APPLIED RADIATION 
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ibility to agree within the AEC staff, between AEC and 
the State Department (e.g., on the horribly bungled 
Euratom discussions), and between AEC and the Bureau 
of the Budget. 

A major cause of the disunity up and down the line has 
been the disagreement on whether the U. 8. should have a 
clear-cut long-term nuclear power development program 
or whether a year-to-year one is sufficient. AEC has been 
against a long-term plan. The Joint Committee on Atomic 
Energy has been for one. Under extreme pressure from 
JCAE, AEC last month came in with such a proposal, 
including a recommendation that the U. S. strive to 
achieve economically ( ompetitive nuclear power abroad in 
five years and within the U. 8. in ten years. However, 
because it was apparent that AEC didn’t really have its 
heart in its proposal, the JCAE plans to work up its own 
recommendations. 

Thus, the issue is drawn. Even if personality conflicts 


are removed, there will undoubtedly be a major struggle 


between AEC and the Congress over what the program 
for the future should be.* 


H1s, then, is the challenge to Mr. McCone and his col- 
T There is a vital need for AEC to take on the 
mantle of leadership in atomic energy. It sl 
abdicate it to the Joint Committee. We believe it is to the 
best interests of the U.S. to have a dynamic, clear-cut pro- 


leagues. 
10uld not 


gram for achieving economic nuclear power in the U. S 
within the next ten years. We believe it is the responsi- 
bility of AEC to propose a challenging program—and for 
the Joint Committee to continue its useful watchdog func- 
tion by constructively examining AEC’s program. We 
believe that private industry should have an important 
role in the continuing program. But we also believe that 
where the national interest is at stake and where industry 
is unable to assume the burden, AEC should not hesitate 
to build reactors that are basic to a ten-year program. 

This, we believe, is the challenge, Mr. McCone 
oNnics wishes you the best of luck! 


NUCLE- 





tor Aan = NUCLEAR 
ROCKETS 


NUCLEONICS reports on the basic principles (below), the engi- 
neering problems (p. 66), current progress (p. 69) and 


~ 
future application (p. 73) of nuclear energy for rocket propulsion 





Basic Principles ==" 


Here’s How Nuclear Rockets Work 


Nuclear rocket uses a solid-fuel-element reactor to heat a single liquid 
propellant. Some of the propellant is first used to cool chamber walls and 
reflector before injection into the reactor chambers. Nuclear rockets 


differ from liquid-propellant chemical rockets as follows (see box, p. 64 


First, since exhaust temperature depends on both propellant flow rate 
and reactor power level, thrust can be changed independently of flow rate. 
Since there are now three interdependent parameters (pressure, tempera- 
ture and flow rate) in contrast to the two parameters (flow and pressure 
of the chemical rocket, the control system is more complicated. 
Second, the large reactor size and mass rules out directional thrust 
. . _ : trav 
control through gimballing of the chamber. Thus jetevators, small! ; 
auxiliary exhaust nozzles, or other directional devices have to be used. young | 
Third, radiation dose rates are high enough to cause radiation damage 


to unshielded auxiliaries, controls and guidance equipment. 


Finally and most important, in the chemical rocket the propellant . 
chamber temperatures are self-generated and are always acids higher Nuclear vs. Chemical Rockets 
than the walls or any other metallic structure, all of which can be conven- Since tl nventional nuclear rocket 
iently cooled to well below, say 2,000° F. Many modern chambers oper- is limited bv structural requirements to 
ating at temperatures in excess of 6,000° F are made of aluminum alloys eratnres ev ; 
that melt at around 1,400° F.) In the nuclear rocket, since the heat is 
transferred from the solid fuel elements to the propellant gas, the hottest 
part of the reactor core must always be at a temperature slightly above the 
final propellant temperature. Thus structural materials will always 
operate far hotter in a nuclear rocket than in a chemical rocket. This the nu 

is the major limitation of the ‘“‘conventional” or solid-fuel nuclear rocket. i mificant performance advan- 
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imms out, however, that 
gains can be made in this 
ure 1 compares the exhaust 
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those attainable using the 
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ble chemical propellants 
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vet an engineering real- 
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the ssions proposed. 


Nuclear disadvantages. But what 
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ractical purposes unlimited, 

supply the extra energy of 

Since the chemical rocket 

rgy from joining chemical 

ifford very little energy to 
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Fundamentals of Rocket Propulsion 


In simplest terms, the function of a rocket is to accelerate a pay- 
load to a prescribed velocity. (The table shows velocities required 
for typical missions.) If at the time the fuel burns out, the payload 
is traveling with proper speed in the proper direction, the rocket has 
done its job. Thus a good measure of rocket performance is the 
burnout velocity vr, and the payload weight obtained for a given total 
take-off weight M,. These quantities are related by straightforward 
application of Newtons 2nd Law (F = ma). If the resulting differ- 
ential equation is integrated over time for a single-stage rocket 
traveling straight up from the surface of the earth one gets 


tre = cv. Im (M./M.) — et) + l 


Here M. = burnout mass (M, minus the propellant weight), ¢ = 
the acceleration of gravity, t = time to burnout, rv. = propellant 
exhaust velocity and r, = the 
initial velocity (if amy) at 


takeoff. 





Burnout Velocities by Mission 
Several conclusions about 

Mission Burnout veloci : rocket performance can im- 
mediately be drawn from 

Escape be Eq. 1. To make r, larger the 
Satellite 27 thrust duration t, should be 
ICBM (5,000 1 as short as possible. How- 
IRBM (1,500: ever, losses from atmospheric 
V-2 (200 mi drag (not included in Eq. | 
and the reed to keep acceler- 





ation stresses on structure 
and instrumentation within reason limit practical values of takeoff 
acceleration to 3 or 4 times g. Even so this is enough to make the 
gt, term fairly small compared with the v,’s developed by modern 


rockets. 


Thus rv, is determined primarily by the term er. In (M)/M.). Thus 
VM. M. (called the mass ratio) should be as large as possible for 
optimum r,._ In other words the more fuel one can carry in propor- 
tion to rocket structure plus payload the better. But even without 
a payload, practical engineering considerations would restrict the 
amount of fuel to no more than 90% of the total weight, so that 
at most M,/M. can be 10 [or In (M,/M,) = 2.3). If in Eq. 1 gt, is 
neglected and ry) = 0, then 

te S 2.30. 
We see that, with all other factors pushed to the limit, at best vr 
can be a little more than twice v,, the effective propellant exhaust 
velocity. Manipulation of the parameter vr, (or its equivalent the 
specific impulse* [,,, = e/g) offers the major hope for improving 
rocket performance. 

To good approximation vr, depends only on the combustion-cham- 
ber temperature T. and the mean molecular weight of the pro- 


pellant gas VM 


k 
v. = k(T./M)"* or I, = — (T./M)"* 
ge 


k is roughly constant). Thus the ratio of chamber temperature to 
exhaust-gas molecular weight becomes the most significant param- 
eter in single-stage rocket comparison; i.e., for the highest exhaust 
velocity (or burnout velocity), the highest ratio of T./M should 


generally be sought. 


* The specific impulse [,, is defined as the change in rocket momentum obtained 
by exhausting unit weight of propellant; thus I,5 = mve/mg = veg 











Liquid-Propellant Chemical Rocket . . . 


- - - Operates at chamber temperatures from 4,500 
F to over 8,000 
fuel as shown. 
line feeding and control system, major component of 
which is the turbopump assembly that forces the pro- 
pellants under high pressure the 
chamber. The turbopump is powered by either hot gas 
bled from the rocket chamber, or, more commonly, a 
The pump must oper- 


F, is usually cooled regeneratively by its 
Two propellant tanks supply a liquid- 


into combustion 


separate gas-generating system. 
ate at fantastically high power levels; for example, the 
comparatively tiny Atlas ICBM pump assembly re- 
quires more power than a diesel locomotive puts out. 


Since the chamber temperature is fixed by the nature 
of the propellants and varies only slightly with mixture 
ratio, thrust level is controlled by propellant flow rate. 
The propellant injectors do not work well when throt- 
tled to pressures far from rated design conditions; 
hence the chamber thrust level is usually kept about 
constant. Startup and shutdown can, however, be 
accurately controlled by the feed Vehicle 
direction is maintained by gimballing the chamber to 
Small exhaust nozzles or aero- 


system. 


control pitch and yaw. 
dynamic fins control roll. 


Solid-Propellant Chemical Rocket . . . 


Engine contains all its propellant, called the 
the chamber. Different 
geometrical different 
characteristics; e.g., the same total propellant weight 


can be burned in as short a time as 1-2 


“grain,”’ within combustion 


grain designs produce thrust 
sec, producing 
very high thrust, or, by allowing only a smail exposed 
burning surface, continue for as long as 7-8 min at low 
thrust. The relative simplicity and weight economy 
(no pumps, tanks, piping, valves, etc. are needed) give 
the solid-fuel rocket a high reliability and a low mass 
ratio, making it attractive for military use. However, 
solid-fuel specific impulse does not approach that of the 
best liquid propellants (the best reported values run 
around 260-270 sec compared with experimental values 
of close to 400 sec for oxygen-hydrogen and fluorine- 
hydrogen liquid rockets). Also, although the problem 
of accurate thrust cutoff required for ballistic missile 
trajectories has recently been solved, solid rockets can- 
not compare with liquid rockets for controllability. 
Further, chamber gimballing is impractical due to the 
large size of the propellant-filled chamber, and hence 
devices such as ‘“‘jetevators”’ (deflecting rings around 


the exhaust nozzle) are used for directional control. 
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FIG. 2. Performance comparison of 
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Design Figures for a Nuclear Rocket Reactor 
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right cylinder 
diam: 4-8 ft 
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Rocket-Reactor Design 


By MYRON M. LEVO 
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Fuel-Element Design 


} itis! orv fuel ele- 


problems 

the high-tem- 

h as graphite as 

rator and matrix for 
Ther 

mixture 


thstand 


it Is necessary 
into shapes 
violent 
ai stresses and 
nimize thermal 
wiequate surtace 
fuel element 
Fig. 2. With 
design with the 
) is preferred. 
of the 
superiority of 
fuel 


In this study, 


elements 
, 
elements 


constant except 


iement sizes were 


mperature and stress 
greater fuel-bundle 
eater propellant-flow 

ers ior rod ele- 
el plate elements the 
The plates 


together at 


f the two. 
several 
tungsten or molybde- 
vably the elements 
lad; alternatively, a 

ng ould be developed. 
thickness is limited on 
by thermal stress and 
erature limits and on the 
fabrication and rigidity 
etween 0.030—0.125 in. is 


hess range. 


Vol. 16, No. 7 - July, 1958 


Core Design 


Once the decision 
use, Say 
the next probk 
bundles together int 
The asseml 


4$500° | 


graphite-| 


dles., 


core, 
under a emperature 


difference, a 1,000 | pre 


ssure arop 


leratior al it the same 


and 10 g acce 
time be as small and 
Again graphite app 
possibility for the st1 
One possible scl 
matrix of lateral 
braces to secure the 
in place. TI 
r the 


llic tubular 


vould 


dles 


transl pressure-al oad to me- 
tensk hic] 
are supported from t 
run the length of the 
rocket outer wal! 
umns would b« 


flowing 


be made of a hig 


arogen 
like molybdenum 
of such material 
small for a reasona 
Fig. 3). 

An 
might use a comp i¢ ul at 


support the 


alternativ 


hot end of 

matrix. would take 

full advantage of graphite’s superior 

strength in compression but would be 
harder to build than t] 

An 

the 


space and fuel-density distr 


timum perforn 


additional worry in laying out 


core is that nor iorm coolant- 
ibutions are 
required for Lance 


| 
a d 


through the re 


For instance, onstant 


fraction void 


void 
fraction = flow area would 
give an almost exponential increase in 
pressure drop Ap as the gas approaches 
the hot end of the reactor. A better 
design would use a variable void frac- 
the 
core 


tion through the core to reduce 
over-all pressure drop* ac 
without 


fabrication difficulty. A 


ross the 


introducing much 


preferably 
additional 
saving in core structural weight might 
also result due to th 
forces. 


Similarly, to squeeze as much power 


as possible from the te mpt rature- 


limited core the fuel distribution would 


be varied in both the radial and axial 


* By proper distributi d space the 


decrease in pressure drop attained at the 
hot end is much greater the 
at the cold end 
pressure drop is lower than for the 


increase 
and her ntegrated 
expo- 


nential’’ case of constant i fraction 


Pressurized | £ 


Instrumentation ”, 


4 


Reguotor—__| --< 
Electrical conduit——___i¢ 


at 


Propellant tank 


pA | Wer 





Turbine drive os——+ 


reflector 


Reoctor-control 





A a=, ' 


EERE REA SEEETETORT ERS CLEP, 





4 peerereesy poms 


SEAELSEXULUER 47% 


Waitt tae 


dees 
DAPaanageren eee cesta ss sa 


be—15 ft dio—m 


NUCLEAR ROCKET FLOW SCHEME. Lia- 
vid hydrogen is stored in insulated tanks 
equipped with “blow-off” valves that 
relieve excessive pressure. Pressurized 
helium replaces hydrogen as it is drawn 
off to propellant turbopump. Hydrogen 
at high pressure (~10° psia) flows from 
pump through ducts to exit end of rocket 
nozzle where it is used to cool nozzle and 
reactor chamber walls before entering 
plenum. Most of hydrogen then flows 
down through reactor and out Deloval 
nozzle at 4,000° F. Small amount of hy- 
drogen is diverted at plenum to cool re- 
flector and structural columns. Gas leav- 
ing reflector ot 1,500° F and 350 psia is 
used to drive turbine of turbopump. By- 
pass valve affords turbine control. Turbine 
exhaust gas is expelled through thrust- 
recovery auxiliary nozzles FIG. 1) 
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FIG. 2. Possible graphite fuel-element configurations. Studies of relative pressure 
drop (numbers in brackets) showed flat plates and staggered wires with parallel flow 
to be superior 
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1946—First Nuclear Rocket Proposal; Scheme Shelved 
1955—Decision to Sponsor Study Program 


1957—Four Programs Acknowledged: 
Rover—Nuclear rocket 
Pluto—Nuclear ramjet 
Snap—Auxiliary nuclear power for satellites 
lonic Propulsion—Advanced propulsion system 


1958—First Test of Nuclear Rocket Reactor 
1959-60—Choose Reactor for First Nuclear Rocket 
1965—1970—First Nuclear Rocket Flight 


Nuclear-Rocket Timetable 


nuclear rocket into the 


Un 


tec 


get it built. 


1 States would 


vear what hardware 


Such a 


vear awav—mavbe 


ket itself is almost ten 


eet-on-the-ground view 
k Armstrong of the U.S. 


Atomic 


Energy 


Com- 


from his desk at AEC 
s directing the effort to 


ear rocket engine. 


mstrong points out that 


the 


ise of nuclear rock- 
major problem, 


eral systems must be 


can be selected, and 


a ‘“‘crash”’ 


effort 


to 


rocket system cannot 


workable rocket engine 


ill be 


next two 


getting some 
years. 


At 


int in the next couple of 


have 


a pretty gz 0d 


nereasing our effort,” 


ONICS 
study of 
s undertaken in 


rious 


program 


Air Force and 


nuclear 
1946; it 


Three 


AEC 


years 
took 


k and decided to revive the 
As a result, the first reactor 


+f 
iilf 


‘ally for rocket use is 


for completion at Jackass 


this fall 


see p. 70). 


ernment effort to this point 


elatively 


small in terms of 


ind manpower; moreover, 
rily a military effort and 
so until formation of the 


i \ 


National 
nistration, which 


in Congress. 
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Astronautics 


Is 


and 


now 


Armstrong feels it will take “ billions 


of dollars” to reach the rocket shooting 
stage. By way of contrast 
to date has be« 
$25-million for Proje 
and Pluto 


million has been req 


spending 
n som g less than 
ts Rover (rocket 
$30-35 
1ested for the fiscal 
July 1 Be- 
ses are classified 


nstruction spend- 


ramjet) and some 
vear which began 1958. 
cause operating expe! 
these figures reflect 

l For fiscal 


only. 59 they 
$25-million boost whi 


ng include a 
1 will permit two 
years’ work in one 

The this 
AEC is charged with reactor develop- 
ment; the Air Force, through its 
Wright Air Development Center, with 
AEC 
prime contractors: Los Alamos Labora- 
tory for Rover, and Live 


organizational setup is 


nonnuclear aspects has two 


more Radia- 
tion Laboratory for Pluto (though the 
rocket and ramjet programs are sepa- 
rate they overlap in the sense that 
both involve development of extremely 
high-temperature reactor systems). 
Major contractors in th 
gram are North American Aviation’s 
Rocketdyne Division and Aerojet Gen- 
eral 


f Rover pre - 


both working on fuel and reactor 
materials and nonnuclear components 
like pumps, etc.), ACF-Erco 
shell), Edgerton, 


and Greer (instrumentation). 


pressure 
Germeshausen 
In addi- 
tion there are a dozen or more small 
contractors. 

Work the program 
also reached the point where the first 
this fall; 
they, too, are under construction at the 
Jackass Flats site. Pluto contractors 
include Atomics International (reactor 
materials), Marquardt Aircraft (non- 
nuclear Curtiss-Wright 
(components for the test facilities) and 
M & C Nuclear (fuel elements). 


and 


on ramjet has 


test facilities will be ready 


components), 


NUCLEAR 
ROCKETS 


the 
Armstrong re] 


Outside of 
gram 
interest in nuclear rocketry from ev 
ime firm 


ONICS survey 


major aircraft-engine and -fr 
A NUCLI 


turned up this list of 


in the country. 
firms with active 
General Electric, Northrop 
Bendix Av 


Svstems 


programs 
Aircraft, 
Missile Genera! 

Martin and Ramo-Wooldrid 


iation, Lockheed 


Progress Abroad 


As with 


advances of military 


most other 
10-15 vears, the race to dey lear 
rocket propulsion is one between the 
U.S. and Russia 

Russia’s program is the usual 
tery. as 1954 Rus- 


sian scientists were talking about the 


mys- 
However, as eariy 


“tremendous importance” of atomic 
energy to the development of 
as late 


published a 


space 
rockets, and as recently 1957 
Russia’s Military Press 
184-page primer on the application of 
nuclear propulsion to rockets and air- 
craft (available in English translation 
Technical 


Tennessee). 


from Information Service, 
Oak The docu- 
ment reflects thinking like that in the 


U. s. ahead 


Ridge, 


on the need for moving 


with chemically-fueled rockets pending 


development of nuclear propulsion an 
the likelihood that interplanetary travel 
will depend on nuclear and more ad- 
vanced concepts like ion and photon 
propulsion. 

*“‘ At present,”’ it says, “‘thanks to the 
progress made in nuclear physics, to 
the development of a rapidly progress- 
ing science of atomic power and to the 
creation of an atomic industry, we have 
come close to the solution of the pro- 
gram of making use of atomic energy in 


rocket engineering.”’ 
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Los Alamos’ 
Project Rover 


NUCLEAR 


By RAEMER E. SCHREIBER 


] | os Scient Ju Laboratory, Los Alamos, 


Work on nuclear rocket propulsion ha i¢ f high-temperature chemistry nperature, power leve 
been underway at the Los Alam and s and in the practical knowl- __ |: t ompares the 
Scientific Laboratory (LASL) for abou dge of the physical properties of 

three years under the cod iter at elevated temperature 

Project Rover. The first experimenta than devote several years to 

test device, known as Kiwi-A Ss gel nvestigations of these fields 

scheduled for operation at the USAE( he decision was made to combine a 

Nevada Test Site late this year witl I i amount of general research with 

testing activities expected to extend pecific development programs and to 

into 1959. The reference to the make the design, fabrication and opera- 

flightless New Zealand bird gives a clu yn of experimental reactors a part of 

to the purpose of the Kiwi-A test de- he development program. The Kiwi- 

vice—it is an experimental reactor tha device is the first of thes 

is not expected to fly and dos ) experimental reactors. 

necessarily have flyable chara Reactor Testing 
Kiwi is but a part of a1 

nuclear rocket development prograt Che problem of reactor control differ 

designed to provide a broad technical from conventional power reactors sin 

foundation for nuclear rocket design: he high power density and large rangé 

Design comparisons (see p. 62) hay of operating temperature demand larg: 

shown that even the relatively unso upid changes in reactivity. The con- 

phisticated solid-fuel-reactor rocket ol system therefore requires a thoroug! 

system compares favorably with the unde inding of the dynamic pet 

best that chemical systems can do fort e of the entire engine. Studies 

The same studies, however, always ru have included calculations invol 

up against uncertainties in lid r digital and analog computer ver lightly in paper stu 
reactor-material temperatur: mita The eactor control system itself ecause of the potentia 
tions and convective heat transfer must include a fairly complex analog volved, the Rover reactors cant 
large part of Project Rover is dedicated omputer that receives information o1 operated ower at Los A 

to removing these uncertainties 


Program Scope 
Both the LASL and the Livermor 


Laboratory of the University of Cali- 
fornia Radiation Laboratory took part 
in initial studies three years ago 
sequently, the Livermore effort 
redirected to nuclear ramjet devel 
ment (Project Pluto). Prior to 
start of the Rover program the know: 
work on nuclear rocket propulsion had 
consisted only of some general studies 
and the preliminary evaluation of se- 
lected high-temperature reactor ma- 
terials. There was no backlog of basi 
information to serve as a foundation for 
specific hardware development. This FIG. 2. Submarine battery installation supplies 1 Mw power for Project Rover mate- 
lack was particularly apparent in the rial and component tests 
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; 


FIG 
Mercury, Nevada will include 
assembly and disassembly 


F ofs neor 


maintenance 


AEC Nevada Test 
roximately 100 miles 
gas. A test 


oped about 20 miles 


new 


camp at Mercury in a 


nappropriately, one 
ats. The general 
in Fig. a The 
ng completed are 
the Maintenance, 
MAD 
These are 


Disassembly 
Area | 
listances of | 2 2 miles. 
has facilities for the 
the 

a shielded laboratory 


instrumentation of 


lisassembly and inspec- 
t reactor after it has been 
issembled reactor on its 
| over railroad trackage 


Area I where it is attached 


Fig. 1 shows the Kiwi-A 
installation. It 


reactor is unshielded, that 


can be 


| and is mounted on a test 

t its return by the remotely 

mover after operation. 

| instrumentation leads pass 
shielding plug into the con- 
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Project Rover facilities now under construction at Jackass 


1S 


B57 FM Contol point 


test cells linked to ect'’s first test 


(MAD) facility by 


crete test cell 
provided for entry into the test cell for 
maintenance operations after a cycle 
of reactor operatio ) personne! 
will be irea during 
the actual hot opera 
High radiation 
the 


there will be 


permitted 
| eXIst near 
peration and 
due to 


reactor during 
induced a IVItY 
neutron capture by nearby materials 
to the 


reactor itst 


in addition 
in the 


activity 

These factors 
int in the 
and the arrange- 
After a rela- 

it will not 
reactor. 


have been taken into acco 
design of the test stand 
ment of the equipment 
tively low level of operation 


be possible to the 


| approach 


To the extent possibl 


| equipment 
and instrumentation is located within 
the shielded test cell in or 
repairs or calibration between hot runs. 
At least 
essential 
inside the 
the test. 

remote repair of external items, but it 
unfeasible within 


ler to permit 
for Kiwi-A, failure of any 


component not accessible 


test cell terminate 
Consideration was given to 


1} 
Will 


was believed to be 


the time scale desired for this first in- 


tegral test. 


Since the reactor operates on an 


remotely controlled 
reactor—installed on test stand. 
scheduled for fall of this year 


Insert pictures Kiwi-A—proj- 
First test is 


locomotive. 


open evele that is 

or coolant is discharged to 
phe re—there is al : 

the 
Operat ol 


ot contaminating 
fission products 
therefore only under 
that 
the 


conducted 


carry contamiun: 


conditions 


away from propellan 
and distribution bunker 
that 


produ ts 


noted a complete 


fission cannot ontribute 
significantly to the world fallou Th 
energy release for the e1 
operations is equivalent onl) 

vield of a small fraction 

The experience and facil 

AEC that have been develo; 
nection with the nuclear bomb té 
at the Nevada Test Site will 

the 


and to take the necessary 


to measure local contaminatio1 


precaution 
against radiation health hazards 

The remote control and instrument: 
tion for the Kiwi-A reactor requires t] 
several hundred signals be transmitted 
between the control building and tl 
test area. These are carried by dire 
burial cables. In general, all signal 
are converted to a standard rang: 


voltages by means of lin 





amplifiers. 
the number of circuits, the data tr 
mission and 


Although complicated 


recording 
tional techniques. 


uses onve 
Information essen- 
tial to the operation of the test device 
is displayed on monitoring panels and 
the key information concerning pow: 
level, propellant flow rate and reactor 
temperature is displayed befor 
master controller. Operations ma) 
conducted manually or by auton 
sequencing. 

Upon completion of the Kiwi-A test 
remotely operating devices separat 
the reactor and its mobile test 
the test cell. A remotely 
prime mover then moves to the test 
cell, couples to the test car and hauls it 

MAD 
Disassembly is accomplish¢ 


to the shielded portion of th« 
building. 
with remote manipulators. A 
amount of post mortem examin 
can be performed in small hot 
tached to the MAD building 
specimens 


loaded into s! 


containers and returned to Los 


are 


for detailed examination. 
Supporting Facilities 


The Rover program requires taler 
and facilities including high-ter 
ture research, chemical and meta 
cal research, fluid dynamics, neutrot 
control analysis and mechanical desig 
Very high temperatures and 
heat fluxes are required if interest 
rocket performance is to be attained 
Most of the materials of interest must 
have melting points above 2,000 
and one would like to know the physical 
and chemical properties of h n 


suc 


la- 


terials over a wide range of 


tempera- 


tures. Obvious choices of materials 


are the refractory metals such as 











oo 


FIG. 3. 
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“Honeycomb” critical assembly is operated remotely to measure critical 
masses and map flux and power distributions for rocket reactor studies 


and therma 


il 


metal 


ment 


substat 


equipm 


Rover 


FIG. 4. “Aunt Polly" critical assembly 
uses polyethylene moderator. Test ma- 
terials are loaded in vertical tubes 
piercing the moderator 


molybdenum and tantalum 
various metallic oxides 
For 


is also ne 


s and nitrates. 
velopment, it 
the 


how compounds 


lor dispe rsing ma- 
hese mixtures bel 
Yr operating conditions 


the basic properties 
materials is not sufficient. 
must include the ability 
the materials into the re- 
ind the limited produc- 
ity required to manufacture 
Finally the 
oes not simply sit and glow 


ntal reactors 
must be giving up its heat 
ant wl ich is roaring t] rough 
at hig! 


lo 
ik 


pressures and 


test 


importal 


experim 


paramet 
in copu 
demand: 
the Kiw 


the reas 











increases 
‘ase to 
a doze 
experime 


part ot the 


loadi 


the reacts 


mperature 
ind mechani 


aevelopme 


Although excellent her 


irgical researc! and 


tial investment in 


llities exist at 


ent has been neces 


perature equ 
ment of pl sica 


1 test equip! 


tributio! 
inother 
progr im 
moderator 
ment of tl 
earrving detailed 
arriving at the basic 
Although theoretical 
important in est iblish- 
ial relationships between 
reflector 
fiat 


gg Wit! ne engineering features 


n moderator and 


sometimes tall 


d of a practical reactor. In 


i-A ce velopme nt 


tor fuel 


for example 
volume was drastically 
idealized 


More 


assembly 


n going from the 


the final 


design. than 


1 separate critical 
nts were required to develop 


yr configuration finally chosen. 
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ION ROCKET may satisfy need for high specific-impulse rocket for interplanetary travel in gravity- 


free space 
accelerator 


Willinski and E. C. Orr. 


Here nuclear-reactor-turbogenerator combination supplies voltage to cesium-ion 
Thrust per Ib of fuel would be 50 times that of present day rockets. 
“Project Snooper”) 


(After M. L 


FIG. 1. 


Fission Gases, Fusion Plasmas or Cesium lons Will Power Rockets 


Beyond Tomorrow 


VERY FAR 1n space, say to 

r beyond, men will have 
kets that have orders-of- 
than 
or first-generation-nuclear 
The 


present-day” 


better performance 

issed on p. 62. 
ilse of these “‘ 
the en- 
For 


mited, fin: lly, by 
he molecular bond. 
kets this limitation appears 
gas temperatures that can 

by combustion processes. 
r-heated rocket motors, the 

s the molecular-structural 
nts of the various materials. 
itely the best structural ma- 
mited to temperatures of 
100°—6,.000° F (about 0.25 ev). 
erature limitation on the 
wess itself, however, is 
e kinetic energy of the fission 
which corresponds to about 
Since higher temperatures 
rocket performance (see p. 
that 


nt the molecular-bond limita- 


scheme promises to 
ke advantage of the high 


ires inherent in nuclear en- 
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ergy sources deserves serious attention. 
Some schemes that have been proposed 
include: a reactor with fissionable fuel 
in gaseous form, devices that use the 
fusion reactions as energy sources and 
fields to ac- 


thrust 


systems that use electric 
celerate charged particies for 
see Fig. 1). 

Although today none of these pro- 
posals has yet gotten to the hardware 
stage, we can be certain that some of 
them will eventually provide the means 
An important 
bottleneck to be broken for many of the 
development of an 


for serious space travel. 


devices is the 
efficient, light-weight scheme for con- 
verting heat to electricity. 


Gaseous Reactors 


The way to avoid structural-mate- 
rial temperature limitations in a 
fissioned-powered rocket is to arrange 
things so that the fission fragments 
transfer their energy directly to the hy- 
drogen propellant rather than through 
an intermediate fuel-element structure. 
For instance, the uranium might be 
made thin enough so that the fission 


recoils escape and heat the hydrogen 
directly. A 
the long run more promising 


more ambitious—but in 
design 
would be a gaseous-core reactor—one 
in which the critical mass is intimately 
state 


Since the heat 


mixed in a with the 
propellant (7) 
duced internally in the gas, the g: 
temperature could be much higher than 
the temperature of the surrounding 
containment structure. The difficulty 
with the scheme is that some fissionable 


gaseous 
Ss pro- 


is 


material will inevitably be lost to the 
propellant exhaust stream. 
tion is whether the total amount of 
material that 

providing the impulse needed for prac- 
An- 
other way of saying this is that the 
specific impulse of the exhaust stream 
must be high enough to compensate 
for the cost of the material exhausted. 
The specific impulse /,, 
of fissionable material lost W are 
directly related to the chamber 
sure P. by 


The ques- 
fissionable 


escapes in 


tical missions is within reason 


and the amount 


pres- 


Po = [9(y — 1)/21Mepl orPreer’ Weve 





With reasonable estimates 


fuel in the gas chamber p | multi} 


becomes 


P, = 4.5 X 10 


I pl, 


where J,,; is the total impuls 
the weight of fissionable fue 
and P, is in psi. 
nuclear rocket we were satisfie 


Suppose t 


a specific impulse of 300 se« 


obtained in modern chemi 


engines. <A typical mission 
rocket 


thrust for about 150 sec. Thess 


would require a 100 OOF 


bers give 


If 


used 


4a system pressure ol 
which is high by cor 
standards) the total amount 
able material expelled woul 
20,000 Ib. In 
would be equivalent to thr 
$150 per 
which is clearly impracti 


terms of 


about million 
more reasonable fuel expendit 
300 Ib, the system pressure | 

to be 60,000 psi 
of 
material. 


bevor 


way 
limits any conceivable str 
A way to get around thes 

reactor difficulties would be t l 
a mechanism that prevents the fission- £85 
able-material gas particles 

exhausted along with the 

The effectiveness of such a 


could be expressed as the ra 





FIG. 2. D-c arc down center of rapidly D.O 
rotating cylinder of liquid propellant 
ionizes vaporized propellant and ex- 
hausts it through hole in cathode at 
temperatures as high as 10°° F 


74 


rt 


npulse of about 10° see. 


10’ lb-sec mission mentioned 


ling at $20/lb the total cost of 
problems of developing a fusion 


motor are largely the same as 


iss expelled with and without the 
specific heat ratio y and the density of | mechanism 


S would enter into Eq 
ving factor on the right- 
We « 

ld have to have for reason- 
lf W, 
ten 


an consider what 
periormance. 
= 3,000 sex times 
conventional rockets nd 
» same total impulse 1.5 
iously used, then P 
For P 1,000 ps 


» be 1.5 10 


W here 
or are po 


iration 


Gravity-Free Rockets 


s of course to find a pra 


inism for achieving an S of 

‘his no one has yet claimed 
The mechanism ou 

difference 


rs 


eit] the 


el 
harge-to-mass 
fuel and the prop 


if the 


first would be 
rapidly so tl 
uld be rorced 


' 


uid be siphone A 


in the ex! 
helds 


lifference in 


re lost 


ignetic could 
the « 
le possible by 


rt 


ds suggests 


yropellar 


the pro] 
thrust. 


The 
ion device a 

108 ° K) i 
ld lines 
to 


compared wi 


> easily use 


ctor, a fusion dey 


radioactive fis 
its configeration is 
the need for : 


t 


most like 


iterium 


reactions 


p + 4 Mey 
+ 3.2 Mev 


chinery 
propella 
> 2 ae 
this wa 

iterium gas and its reactior 


exhausted at tl 
10° 


K tor 


effecti 


For 


mperature of 


wou 


£ | 
good 


The e 


magneti 


would 


ation. 


the 


give 


an 


quy needed to generate 


1at confines the plasma 


total weight of D. needed might be ommodated in a gravity- 
roughly 1.500 Ib. With Iree roves too 


rocket even though it p1 


for the ordinary kind of rocket. 
Another scher 


pellant gas 


heavy 
would be $150,000. 1e would heat the pro- 


an electrical-arc dis- 


would 
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electrical energy 


charge “he 





a more-or-less con- 
bo-generator set powered 
or, possibly, by more 
electric conversion meth- 
they become practical. 
tal work on high tempera- 
zed arcs in Russia (2) and 
shows that temperature 
radiation losses to the 
s) to about 10°° K. 


getting 


lon Propulsion 

re efficient thrust one 
fields 
pellant ions directly to 
Particle ac- 


or magnetic 


ites 
have been fre- 
7) as gravity- 
scheme (see 
le arrangement 
elerator grids to ac- 
int ions. The pro- 
irried in either solid, 
rm and would be 
hat suppues the 
The ionizing 
electric arc 
plate. A reactor- 
or set would sup- 
» both the ac- 

e 10n1Zzer. 
vices that convert 
electrical energy, 
m is to make 
r ratio small enough 
ble thrust-to-weight 
1 DeLauer (8) have 
f the weight-to-power 
opulsion rocket us- 
reactor-turbogenera- 
They 
Mw(e 


waste-heat 


arrive at a 
including the 
radiator 
heat exchanger but not 
weights of fuel, fuel 
iments and payload.) 
weight-to-power ratio 
pulse is improved by 
th very high molecular 
s is true because a heavy 
netic energy than a light 
e momentum; thus less 
a given 
ilse if heavier ions are used. 


ded to supply 


material 
For 


has an 


ence the fuel 


asy to 10n1zZe. 
ns, cesium, which 


rmoelectric 
Fel 58, p 


conversion 
25, June, p. 27) 
give much superior weight- 


ower! 
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Vaporized 
wire 


Russians Try Plasma Bunches 


Soviet researchers have recently 
reported* the acceleration of 
plasma bunches to velocities of 
the order of 3 X 10° em/sec (10° 
fps). The plasma is formed (see 
figure) by discharging a condenser 
bank through a piece of fine wire 
to vaporize into 
Addi- 


tional current flow gives rise to an 


aa) causing it 
a gas-discharge plasma. 
electromagnetic force that accel- 
the 
along the parallel copper conduc- 
The the 
plasma moves is evacuated to 1-2 
< 10-* mm He. 


bunches, if ejected at these veloci- 


erates wire-shaped plasma 


tors. space in which 


The same plasma 


ties from an outer-space vehicle, 
would give specific impulses ten 
times greater than that of present- 
day rockets. 


A. Artsin 


accelerati 


Physics 





atomic weight of 133 and an ionization 


energy of 4 ev is often mentioned as a 
possible propellant. 
The value of the accelerating voltage 
is another factor influenci! 
requirements. For voltages 
kv, most of the ions are deflected so 


that they strike the negative 


ig the power 


below 5 


accelerat- 
ing grid resulting in a small ratio of 


ion-exhaust current to accelerating- 
which means 


As the 
creased more ions are 


grid current power is 


being wasted). voltage is in- 
able to miss the 
grid and the ion-to-grid current ratio 
show that this 


maximum value 


rises. Experiments 

ratio levels off at its 
for voltages above 12 kv. Since 
kinetic energy increases as the square 
of velocity while momentum goes as 
only the first power of velocity, there 
is little incentive, from a power con- 
sumption viewpoint, to increase the 


voltage much further than this. Some- 


then seems to be 


where around 12 kv 
an optimum value for the accelerating 
voltage. For cesium ions this corre- 
sponds to an ion exhaust velocity of the 
order of 5 X 10 
pulse of 15.000 sex 
of the best chemical fuels today 


With the 


sources available 


Ips or a specihe im- 


about 50 times that 


thermoelectri 
today these 

siderations add up to a propulsion « 
with a 
limited to about 10-*. If 


a rocket with gross weight 


vice thrust-to-weight 


this would mean a total thru 
lb. The 


cesium 


required mass-flow-rate 
ions at 12 kv 

voltage) would be 7 X 10 i 
Relationships developed by Boden (7 
that 5 Mw of electr 
would be needed; this would indicate 


in the 20-Mw 


show power 
a reactor power source 
class. 

The total thrust (here 10 |b) fixes the 
field 
gap I the accele 

For a 
of say 10 ft 


electri volume (grid 
voltage 
system. reasonable 
and for an 
voltage of 12 kv, the voltage 
be 0.25 in. 
Half of the 
taken up by the 


generating 


ro ket Ss gr 
would be 
thrust 

) 


pose that of the remaining 25 ton 


equipment 


thirds is devoted to fuel (plus tankage 

and one third to instruments and 

load. This gives a m: 

so that (from Eq. 1, p 
would be 

The 

would be 5 


this 


velocity 
135,000 mph 
acceleration 
1.5 years During 


rocket would cover about 


miles. 
> 


This article was 
f ha pte ; of the hook 


R. D. DeLauer (8 
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Steam power units have been getting bigger . . . 





1952 


FIG. | 


1954 


AVERAGE CAPACITY OF UNITS INSTALLED, 1950-56, IN MWe 


Trends in Power Generation— 


Small steam plants can't make 7-mill power and the utilities know it. 


Bigger plants make cheaper power, so average plant size has tripled since ‘40, 


will quadruple by ‘61. 


By H. E. ROBERTS, Bureau of 


ELECTRIC UTILITIES—both pul 

private—are building bigger and bigger I 
steam plants. Plant size has trij lant 
1938, and with good 
When it comes to power production 


since reason 
big plants are more economical thai 
small ones. Not only can the 
at higher efficien 
small ones, but initial capital in) 
ment per kwh and operating expens 
per kwh are lower, too. 
Regionally, plant size 
general, plants are largest near tl 
East and West coast, are smaller 
the interior. Regional influences a 
affect fuel selection, 


plant operate 


varies 


4) 


because gas 


the 


roughly 


The cash reasons are a lesson for nuclear power 


ssion, Washingtor am. < 


annual kwh 


utilities’ 


ational 
40, the 


, 
pacity has more 


output 
steam-power- 
than tripled 
total number of plants in- 
15%. In 1940 
plant size (name 
was 30 Mw/(e); nov 
and by 1961, it will ex 

By 1961, 67 giant plan 
a capacity of 200 Mw(« 
De 


these 


less than 
average 


pacity 


in operation. On 


big plants will be ab 


luce power for about 6 mills per 


50% 
piant. 
the 


cheaper than a megawa 
-\iw e) 


shows 


units insta 
trend 


to bigger 


and coal vary in price from 
place. In the Northwest, hydro 
tric power is predominant. 

Such utility trends result { 
experience in the business of makin; 
and marketing kilowatts. The reasons 
should be studied by those wl 
design tomorrow’s nuclear plants, to 
since the basic economics of plant siz« 
regional factors and cost bri 
will apply to nuclear power stations 


Plant Size 

The increase in plant size is reflect 
by FPC statistics for the steam-elect: 
power industry, which produces 79% 


76 


ukdown 


m the left, 
on the right 
n or firmly planned for 1958-61 


units installed 


units under con- 


Regional Trends 


power plant size varies from 
region. Figure 2 shows the 
listribution of newer units 

’38—and their average 
In the la 


ist 
largest units have been 


lit since 
in megawatts. 
the 
he Mississippi; the trend will 
in the next few years, witl 
irge units being added to the 
vast 


ht be 


mentioned that Region 


+ 


steam capa 
onstruction defi- 
for the 5-vear period 
table neludes both 
in existing plants and 
ing into sol 85 new 

when 


1 the 


early additions 
iry somewhat fron 
any given year 
advanced or 
Also, there 
additions to the 
city since the tal 


since 


actual ser dates are 


’ 
delayed for many reasons 
} . 

nave D n pro- 
posed 1961 1e@ Was 
-omplete 


The 1957 plants listed in Table 1 are 
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and in the future, they'll get still bigger 


133 198 





1959 1960 


UNIT CAPACITY PLANNED, 1958-61, IN MWie 


Lessons for Nuclear Engineers 


Their capacity ( harges on plant Inve mer Tabl oal equivalents) tor a 
predicted value 2 shows the approximate amount of is as follows 
more plants now’ coal required 


on a capability assuming averages " 


1940 


1946 


onventional name- in modern base-load 
his usually produces figures for the largest 
tals pressure unit, are based 


1950 
Fuel Costs kaa peste. 1956 
unit is now in service 
account for 60 In general, fuel requiremer pe The decrease in coal r quirements 
ual production ex- kwh have dropped since | The per kwh, and the relatively steady coal 
power and 30-50% of industry-wide average fuel consump- _ price—Electrical World, a McGraw- 


ncluding annual fixed tion (oil and gas are converted to their Hill publication, estimates roughly a 


Plant size and cost vary from region to region 





42 Mw 


| 73M 
$ |i /w $117 /ke 


FIG. 2. Regional variation in size of turbogenerator units in- in each of the FPC's eight power-supply areas; figures beneath 
stalled, 1938-56. Bold-face figures are average unit capacity indicate investor-owned plan! cost per kw nameplate capacity 
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Power cost varies from plant to plant 





Small plant Large plant 
A B Cc 
Unit size (Mw) 5-15 33 150—200 
Plant cost per kw $200—250 $160-200 $130-—150 
Operating pressure (psi) 600 850 2,000 
S temp. 825°F 900°F 1000—1050°F 
Btu per net kwh 14,000 12,300 9,200 


@ 











Operation & 
= Maintenance 














Expenses 
(in mills per kwh) 
o 


‘= 


Fue 








Annual Fixed 





FIG. 3. Large vs small plant—a comparison of costs per kwh in 
three steam plants—two small, one large—shows the heavy economic 
advantage of larger plants. Each plant assumed to have 4 units 


20% cost increase by 1975, compared shows the economies associated with assumed, but 60% see! 
with 100% for gas, 40% for oil—mal he size and higher thermal efficienci ver a long period. 
coal a rough competitor in the power f larger, high-temperature instaila- he tota sts per kwh for plat 
field for years to come. tio! The costs given assum: 
ndaitions plant factor, fuel cost, et 

Total Cost ire equal and thus determine the 

Total cost of steam-electric pow‘ of nerating-unit size on total 
produced in three hypothet plant per net kwh produced. 


> 


is presented in Fig. 3. The figur An 80% annual plant factor has been 


Fuel prices, plant factors, and total cost by regions 


rT ~~ 
+ at 








Fuel Costs (cents/I0°Btu) 
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FIG. 4. Total cost by regions of steam-electric power in 57 show influence of 1) plant factor, 2) fuel cost, and 3) production 
privately-owned systems (1956). Costs are broken down to expenses in each of the 8 regions shown in Fig. 2 
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TABLE 1—Steam-Electric Turbogenerators Planned and Under Construction* 


Region 
Turbogenerator I Il 
capacity 


Mw) Mw 


> 
Re gion 


Units Mw Units Mw Units vite 


Re gion Re 7ion Req on 


Ill IV V 


100 
198 


132 


400 


,500 


3,100 11 


Totals 
Average Unit Size (Mw) 


1957-1961 


9.405 


134 


by total electric 


400 


,000 


675 


900 


142 85 93 


power ind 


Re gion 
Vi 


Mw Units Mw Units 


Re gion 
Vill 


Re gior 


Vil Total U. S. 


Uw Units Mu Units Mw 


13 13 


| 


8390 66 5.623 76 7.082 21 1,040 


50 





73.528-M w(e) 


llion kwh accounted 


with 


steam capacity and 
power production 
owned electric utilities 
ost summary covers all 
osts 
return on 


except annual 
investment, 
have 


ind taxes—which 


lon a reasonable national 


1316 % f course, the 


1314 % average is not necessarily appli- 


average of 
cable to any one particular system. 
In addition, Fig. 4 does not 
ministrative and general expense 


over ad- 
an 
an- 


overhead item that usually adds 


other 0.2—0.3 mills 


Cost Trends 


The costs discuss¢ 


per kwh. 


cover all 


of the steam capacit) reported 





TABLE 2—Net Heat Rates for Conventional Plants 


Ope rating steam conditions 


= 
reassure 


psig 


Temperature 
VF 


825 


900 
900 
950 
1,000 


1,050 


lb of coal 


Reheat? 

Non-reheat 15.500 

> 15.200 
13.250 
12.500 
12,200 
11.500 
10.300 
10.000 


9 700 


1 000° reheat 


9 500 

9.300 

9,200 

1,050 “ 9.000 

1 ,050° double 8 
reheat 


500 
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the efficient 


plants as well as the older, less efficient 


svstems newer, more 


ones. Despite increased construction, 
operating, maintenance and fuel costs 
past the 
older systems actually have lower total 


over the decade, many of 


costs per kwh produced today than 
The 


reasons are technical advances in steam 


they did ten years ago. main 
power generation and high-plant-factor 
operation of the most efficient capacity 
other the 
newer, more efficient units run almost 
efficient 


in the system. In words, 


constantly; older, less units 
are used only to cover peak loads. 
This operating procedure would pre- 
sumably justify the nuclear engineer's 
high factors to 


assumption of plant 


compute potential power costs with 


nuclear equipment. 


- > 


Federal Powe 


of policy, disclaims 


The 


matte 


C‘ommissior 
es ponsin 
any private publication by of ifs 
ployees The 
those of the 
reflect the views of the Commiasion 
The 
and charts in this article 
the Federal Power Commission sou 


any 
riews ex] 

author and do 

information contained in 


as oftained 


below: 

Steam-Electric Plant 
and Production 
1956 

Monthly Electric Po 
to 1956. 

Statistics of Electric Utilities in the Ur 
States, Privatel y-owned 

Statistics of Electric Utilities in the Un 
States, Public-owned— 1950 to 1956. 


Conatructi 


Erpenses 


Annual 


Matratics 


1938 to 196¢ 


ited 
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Gamma-Ray Shielding 





Gamma-Ray Attenuation 
with Buildup in Water 


By DAVID G. CHAPPELL, 


This nomogram gives 
ation factor for a water sl 
used with a point source 
radiation. Two predecessors 
the task for iron and lead hay 
been presented in NUCLEONICS 
Sheet No. 18 (“Gamma Atte 
with Buildup in Lead and Iror 
Jan. ’57, p. 52). 

Like its predecessors this nor 
includes the effect of bu 
scattering of degraded radiatio 
the beam from all points of t 
Absorption coefficients and 
factors are taken from the re} 
176.° 

Attenuation factor 7,, = B(uz)é 
where B is the buildup factor 
geometry, uw is the linear absory 
coefficient, and z is the sl 
ness. It does not includ 


+ 


ance for source-to-detector 
Water density is taken as bei: 
to 1 gm/cm*. 


Examples. (1) By how 
4-Mev gamma rays from a point si 
be attenuated in passing thr 
16-ft layer of water? The up 
two sample lines shows that t] 
is 7.5 X 1077 

(2) We wish to attenuat 


f 


photons by a factor of 3.1 
How thick must a water slab | 
it? The lower of the two sam; 


yields the answer: 5.5 ft. 


I wish to acknowledge the assistar 
Janice L. Noble, who drew the nomog 


* Miscellaneous data for 
culations. Compiled by Joh: 
APEX 176 (1954). 
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Measuring Reactor Spectra with 
Thresholds and Resonances 


Fission probes and activation detectors have been used to 


measure and compare neutron spectra in four reactors. 


Better cross section data will permit refining the method 


By J. B. TRICE* 


reactors can be 
ise of resonance 
ms. The 


lescribed on page 84 


minia- 


1 along with activa- 
measure spectra in 

Bulk Shielding 
Low Intensity Test 
and = the 


it «the 


Graphite 
Ridge 

ind the Materials 
MTR) at the Na- 
" Station in 


Oak 


esting 
is sensitive to 

1d as these data 
doubtedly become 


to knowledge of 


Methods 


d as a basis 

into three cate- 
-induced charged- 
These 
their 
resonance 


-sonance. 
ions, with 
and 
d in the table on 


measurements 
, U5, and Th? 
chambers 
These 


uni- 


hssion 
page S4. 
ivated almost 
ms with energies 


ve thresholds and 


charged-particle 
several materials 
rgies scattered over 
In general their cross 


known as precisely as 


Appress: Aircraft Nuclear 
Electric Co 


Vol. 16, No. 7 - July, 1958 


National Laboratory, Oak Ridae 


fission cross sections H these 
iniormation 


that 


th fissior 


reactions provide valual 
regarding high-energy regions 
can not be measure 
reactions. 
Effective 
in terms of the idealiz« 


threshold energy is defined 
ep-function 
cross section (1 It is th: nergy at 
which the step should be placed so that 
the actual 
responds to the number 
the idealized 
threshold materials ob« 


number or rea or or- 
eross 


approximation qui 
certain neutron-parti 
offer the ad 
that ar 


they 

materials 

reactor measureme! 
, 

and phosphorus 


Many other 





Reactions Used to Measure Flux 
Ene 


Resonance reactions 


260 


\ 
Threshold reactions 
HOU 
~OOU 
1.300 
2.000 
2,400 


2.900 


*\ fssion 


“(fission 


4.600 
5,500 
6,300 


8.100 





subject to large ur 
cross sections, resemble 
model poorly or n 


are the 
tions in 


t at all 
neutron-chargée 
aluminum and 
The cross sections for these 
have been measured in 
form using fission neutrons 
effective thresholds are ca 
considerations 


reactions have 


theoretical 
theless, these 
with considerable success 
Epithermal flux. 
the epithermal spex 
determinations 
These are measured 
position for the resonar 
each experiment an¢ 
a corresponding st 
cadmium ratios 


were measured in i 


graphite moderator 
epithermal spectrum 
spectral characterist 
mined in 1946 (2 TI 
a few electron volts to 
rely on the absorption re 
the activated materials used 
We follow the method of Dat 
which a neutron § spectral 
%», F is written in terms of the 
flux @ 
‘haracteristic of the 


ratio R, thermal 
resonan 
normalization constant for 
part of the cross section ¢ the 
mal activation cross sectior 
Maxwellian thermal neutron 
and the energy ot! the cadmiun 


Eey. In units of n‘em*/se 
function is 


Go ou(Eca 


E 20 R— 1k 


l+a 


form developed by 
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An equivalent 





Reactor gr on, Dete 


’ , 


. Dp © bn 
‘BEBZBEE!)! 


~ Contre rod Bed refle 


Standard 
and 


FIG. 1. A BSR configuration and flux 
observed at indicated position in re- 
flector. Total flux above each thresh- 
old is plotted against effective thresh- 
old energy. Curve is integral fission 
spectrum normalized to Al*'(n,p)Mg 
points 





Reactor grid plote 
ca 


> 
)@ BDDEPDE 


Control rod 


Standord fue ass 


FIG, 2. Another BSR configuration and 
resulting flux profiles plotted by insert- 
ing several threshold detectors different 
distances into special fuel element at 
position 37. Ordinates are total fluxes 
above threshold. Power was 100 kw 





FIG. 3. MTR configuration and flux 
measured at various positions in beam 
hole HB-3. Dotted lines are fission 
spectrum for comparison. Ordinates 
have same meanings as in Figs. | and 2 


82 


to 


and others 


quations 


nts on 


position 


probes we 


we ights o! 


Known 


opious | ) particles 
counted Weights that 
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FI 4. Comparison of nevtron fluxes 

ve thresholds of Np*"’ and Th?*? 
HB-3 of MTR. Fluxes are arbitrarily 
normalized to unity ot measurement 
position nearest lattice 


Us 


because of faulty 


and were 


ements Therefore 
above 0.6 Mev was 

and recorded 
from other 


ess than 4 in 


ionization from 

the chamber, 

the measurements at 
on of Fig. 3. 

spectra in the HR-2 

LITR ar 

extracted 


displayed in 
from 


wert 


f the ty pe described 


re. &. 
HB-2. 
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Power was 1 Mw. 


previously. They show how the neu- 


tron spectrum changes as the neutrons 


stream away from fissioning uranium 


fuel and are moderated 


The curves are not highly resolved. 


However, they do reflect broad spec tral 


changes as measured with resonance 


detectors and threshold detectors. 


that the hump in the 


lattice 


It is apparent 


curve measured close te the 


disappears with increasing distance 


Neutrons disappear from the fission 
profile and reappear at lower 


energies 


in the spectral tail 


Comparison of Spectra 


There is a remarkable difference 
between thermal-to-fast flux ratios we 
observe in MTR and LITR. In MTR 
at the position nearest lattice 

thermal flux times fast flux 
In LITR on the other hand fast flux is 
The two lattices 
alike, and LITR 


originally a mockup for MTR. 


is eight 


equal to thermal flux 
are essentially was 


Thus 


rate 


} 


the measurements emphasize the 
at which the fast-to-thermal! 
off toward the lattice corner 
reflector and less fuel. As 
LITR 


beam 


ratio falls 
a result of 
more 
indicated in the figures the 


enter 


measurements were In a 
hole, whereas the MTR measurements 


were made at a corner 
Another interesting arison can 
between spectra in 


X-10 and 


spectra 


be made two 
basically different reactors 
BSR. The epithermal 


result from fuel-moderator 


which 
omposition 
and proportion, reveal themselves 
through comparisons between the epi- 
in BSR 
X-i0 


reso- 


ratios 


thermal-to-thermal-flux 


and a doughnut hole (1867) in 


This 


nance-detector data such as the 


analysis is facilitated by 
group 


of measurements shown in Fig. 6 for 


oO 
wi 


*) 


Differential Flux (n/com*/sec / Mev) 
fT 


a. a 


Energy (M 


vev 


LITR configuration and differential flux at three positions in beam hole 
Spectrum shifts with changing distance 


FIG. 6. 
tion of Fig. 1; power, 100 kw 


BSR. 
0.1 104 ev selected as a 
venient Th 
thermal flux to thermal flux is slig 
more than 45 for the doughnut 
in X-10 and only 149 for BSR 
higher relative epithermal flux 


The epithermal energy inter 
was 


range. ratio 


graphite reactor probably results f 
higher fuel concentration in the 
nut hole. 

It can be seen that the propo 
fast or epithermal neutron flux 
flux spectrum in and around 
actor depends strongly on 
Used with care, threshold 
ance detector data 
spectral information to enal 


prov wie 


ments that require know] 


neutron spectra. 


T. L. Trent des 
MTR ez 
M uckenthale nd H. \ 
many of the 

Idaho P 
calibrated and operated the 

chich ere designed by 

ORNL P. M. Uthe was 


hundreds of 


tional Laboratory 
pneumatic 
Pr. J 


formed 


machinery fo 


Oak Ridge and 


success of the 
measurements performed at t 
summer of 1954. R. H. Le 
Wilcor 
rising the counting and ane 
data. J. F. Moteff, Gene 

and J. F. Krause, Pratt a 


aft Corp., analyzed much 


cock and assisted 


st pe 


assisted in the operatior wr 


mental facilities For many 
gestions and encouraging 8 


B ington 


Division. Oai 


and 
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CROSS SECTIONS 








Ren end abn 
Brass ground plate 


Neoprene gosket 











Miniature Fission Chamber 


By J. B. TRICE* 


Solid State Dit 


To exploit nuclear thres! Advantages 
actions for neutron-spectrum 
important advantages 


ments, miniature fission 
probes over other met! 


have been designed and built 
high-intensity radiation fi 


ir accessiDlity 


s through ver 
: . their abil 
bers and with activation anal) heir a 


described on pages 81-83 i 1 immediatel 


measurements made with tl ; 
‘ b 


blance between the ene rey 


Such measurements art 
Inside 
space for experimental 
limited, particularly in hig 
actors that are required tor 


their cross sections and 


threshold detector 


ence of 
several reasons. : 
an ideal 


the existence of accurate 


cross-section data 


gh-resolution 


z : he fissionable P sriale need 
damage experiments. Su the fissionabie materials u 


strictions prohibit two 


i i co ast, activation anal 
widely accepted devices tor ntra activation ana 
counting measurements 


neutron spectra: proton-recol 


curve plotting, and it 


trometers and nuclear en 


opl af 8 Trors. 
Moreover gamma fluxes are suff yportuniti for error 


; of the probes easurt 
intense to cloud almost an‘ he prow to meast 


ment that 
activation or fission pulses 
These 


measure the ionization pulse rate 


el rons W acceptable 
except one neutron ; ith accepta 
vas established during a 


surements that were com] 


miniature fissior 


with results obtained by activation an 


Gesionine of one of four nuclides nfissioning threshold detectors 


Np**?, U*** and Th?*?. | 


: Probe Description 
is used singly in the chamber t 


ure one of four neutron energy ban Details of the 
Their effective thresholds ars The probe is a 15-ft long rigid 
U*5, thermal; Np**’, 0.6 Mey ‘1.4 nder 34 in 
Mey; Th?*?, 2 Mev. 


probe are shown in 


apable 


in diameter and ¢ 


isertion through a small 


access 


ot to a position in the reactor lattice. 
probe can reach more than 15 ft 
Aircraft Nu 


* PRESENT ADDRESS ear 
| ‘ nto the reactor from the face. 


Propulsion Dept., 
Evendale, Ohio. 


84 


General 
Remote operation of the chamber is 


FIG. 1. Fission chamber has interchange- 
able electrodes that are plated with fission- 
able isotopes. Flow of argon-methane 
mixture is sustained through hollow high- 
voltage cable 


characteristi 
ling to it 
1as to the 
so that 
onnect the fi 
preamplifier 
ionization 
occurs 1s 
4 constant flow 97 & 
is supplied to 
w high- 
probe 


tip ol viindrical 
etrode 


so that 


housi! 
pilates 


plates in be removed and replaced 


Thermal-neutron shielding. For 
h it iS 
neutrons 


measul nts during wi 
| lude therma 
source of unwanted fissions 
urities on the plates such as 
caamium-magnesium cover is 
electrodes 


over the chamber 


xdmium is avoided 


point. The 


because of 
50-50 


however, 


melting 
wnesium allo 
enough melting point to 

melting from gamma heating 
reactors 

d preamplifiers and ampli- 

ised with scalers and recorders 

record 


nt and fissions. A 
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Nuclear-Chicago offers complete new 


nucleonic laboratory instrumentation 


than two years’ research went into the 33 a// 
instruments that have been added to the Nuclear- 
line now offered to the small or large nucleonic 
laboratory. Among these high-quality ad- 


lesign instruments are many completely 


Mode! DSS5-3P Scintillation Detector 
th exposed 2” x 2” sodium iodide 
crystal and 18 Model 132 Analyzer 
Computer for precision gamma-ray 
pasurements using pulse-height dis- 
crimination techniques. 


Mode! DSS5-5 Scintillation Well Counter 
with exclusive ‘‘scaler-spectrometer" 
circuit and 2B Model 1820 Recording 
Spectrometer for automatic quantita- 
tive energy separation of gamma-ray 


spectra 


Mode! 183B Count-O-Matic Binary 
Scaler, 3B Model C110B Automatic 
Sample Changer with Model D47 Gas 
Fiow Counter, and 3C Model C111B 
Printing Timer for completely auto- 
matic changing, counting, and record- 
ing of as many as 35 soft beta emitting 
radioactive samples 


GPT " 











4A Model 3054 Manual Sample Changer with Model DS5 
Scintillation Detector which features interchangeable 
alpha, beta, or gamma sensitive crystals connected to 
Nuclear-Chicago's finest scaler, the 4B Model 192A 
Ultrascaler. Model 192A features decade scale of 10,000, 
one millivolt sensitivity, and precision automatic 
circuitry. 


a 
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automatic counting systems. 

Whether you are just starting a modest radioisotope 
laboratory or expanding present facilities, call on 
Nuclear-Chicago. For complete details on the new 


Nuclear-Chicago line, write for our new Catalog “‘Q” 





5 Model 2612P Portable Survey Meter con- 


tains a 1.4 mg/cm? thin window G-M tube 
for surveying for alpha, beta, or gamma 
contamination up to 20 milliroentgens 
per hour. 


Mode! 2586 ‘“‘Cutie Pie’’ features inter- 
changeable ionization chambers for 
measuring beta, gamma, or x-radiation 
up to 250 roentgens per hour 


Model 1620A-S Analytical Count Rate 
Meter offers a wide choice of full scale 
ranges, four time constants, wide range 
high voltage supply. It is shown with a 
Mode! D34 thin window G-M tube and 
P11 probe for continuous monitoring or 
analytical radioactivity determinations. 


nuclear - chicago 


c 


® 


eo @= £2 93FoO Aa alUT 


Qo ~~ 


ae 
235 WEST ERIE STREET + CHICAGO 10, ILLINOIS 
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with HAWS 
EMERGENCY 
EYE-WASH 
FOUNTAINS 


Chemicals, foreign particles, caustics — al! 
mean DANGER to eyes! Instant relief is vital! HAWS 
Eye-Wash Fountains flood the eyes with controlled 
water streams — soothing, relieving unti! medical aid 
Fool-proof operation activates fountain in 
possibly avoiding permanent injury. HAWS 
Emergency Facilities are also widely used for routine 
cleansing of eyes as a precautionary measure. Write 
today for illustrated literature on HAWS complete 
line of emergency facilities. 


arrives 
stantly 


Model 8930: 

Basic eye-wash mode 
ron bow!, chrome p 
heads. HAWS also offers 
fece wash fountoins ond 
showers 


enomeled 
sted bro 
eye ond 


DRINKING FAUCET CO. 


Since 1909 
1443 FOURTH STREET 
BERKELEY 10, CALIFORNIA 





Scintillators in 5 forms 


Scintillators in five 
from Nash and Thompson Ltd 


forms are now available 


CRYSTALS 
Anthracene, Stilbene, Diphenylacetylene, in discs 


and cylinders 


PLASTICS 
N.11 and N.11-X-ray, high sensitivity, high 
transmission polyvinyl! toluene based. 


{SS 


~ Ready made, sealed in glass containers to your 
specification, or as scintipaks. 


| \ 
SCINTIPAKS 
Accurately mixed dry constituents sealed in 
polythene envelopes, ready for dissolving in a 
suitable solvent as required. 
POWDERS 
Scintillation purity chemicals for crystal growing 
experiments, and the manufacture of special 
scintillators 
Meet Nash and Thompson on the S.1.M.A. Stand at the * Atoms 
for Peace’ Exhibition, Geneva, September Ist - 14th, 1958. 
Writ w telephone njormation to 


Nash and Thompson. unico 


OAKCROFT ROAD * CHESSINGTON * SURREY ENGLAND * ELMBRIDGE 5252 
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CROSS SECTIONS 


rate meter 
nssion rates 


Electrodes. Ni 


I 


Counting Rate (relative ) 


200 30 40 50 60 70 


Pulse-Height -Selector Setting (volts 
FIG. 2. Good plateau in pulse-height- 
against-counting-rate curve is obtained 
if lead capacitance is small enough. 
Curve was made with 37,000 gain, 
360-volt collecting potential, 0.5-Mc 
band width, U*** plates and a flux of 
1.42 & 10* n/cm? sec 


capacitance. 


oblieM WAS 8O 


Lead 


minimum 
between the chan 


iber 
lifer result i 
tf 430 put—s 

was severe ly 


the 


om the probs 
ind distorted by 


the 


time 
preamplifier. As a 
nm th 


was no plateau in the curve 


rate as a function of pulse 


capacitance was sub- 
reduced to 180 uyf for 21 ft 
instead of 


enter 


1U-mul nickel wire 


25-m opper wire as the con- 


ductor f 
the inside 


r the signal lead and increasing 
liameter of the 
the 
i typical pulse-height plateau. 
Radiation stability. 
be for 50 hr in a field of 
together 


fused-quartz 


insulators i probe Figure 2 
shows 
Operation of 
the 10%! 


fast neutrons 


July, 1958 - NUCLEONICS 


pro 
i 


em?/ se with 





ng gamma field of 

sec indicates good 

Breakdown did 
= Last year 

it it was probably 


ing gamma 


> *, 


uation in a 
neutrons Mined more than enough uranium, if 
lled after used in power reactors, to meet all the 
electrical needs of New York City and 
its suburbs; and 


l iz Milled more than enough uranium to 
rovides supply all the light, heat and power for 
f thermal New York State and all New England. 
a hea Uranium production is only part of the 
nuclear activity of Vitro, which is also 


Calibration 


luxes in this 


Calibra- 


ieee al active in weapon systems, electronics, 
neasured with extractive metallurgy and other tech- 
1 a gold foil nologies of the atomic age. 
obe tip. 


external 


mounted on 

i exposed 
electrodes. * 

f the probe for 

is determined 

nts is 98 + 1.8%. 
was tl ought to be 
the fissionable 
rgy thresholds, 
ulated re- 

me asured 

rons Be- 
material 
listortion is 


Applications 


lesigned and 
eactor neutron 
ition damage 
ess in this 
pages 81-83. 
er consideration 
a reactor power 
experiments it is) § 
eactor power b of OPW ies... 


4 fast-flux neu- 





: @ Research, development, weapon systems 
, . a F a open * Nuclear and process engineering, design 
Sino: pies ottits “a. Electronics development and production 
ee Seal poison A Refinery engineering, design, construction 
ression and. in high ® Uranium mining, milling, and processing 


monitor itself. | GORPORATION of AMERICA 


NS Thorium, rare earths, and heavy minerals 
®& Recovery of rare metals and fine chemicals 
jue to the gold foil was At hiccratt components and ordnance systems 

. er 261 Madison Ave., New York 16, N. Y. @ Ceramic colors, pigments, and chemicals 


Vol. 16, No. 7 - July, 1958 87 





ve, 


ae 


OF THE UNIVERSITY TRAINING REACTOR 





American-Standard 


ATOMIC ENERGY DIVISION 


369 WHISMAN ROAD «. MOUNTAIN VIEW, CALIFORNIA 


\stenican--Standard and Standard @® are trademark f Ame in Radiator & Standard Sanitary C sTelaehi 
iy 














Single-Channel Counter 
for Carbon-14 and Tritium 


By T. S. HODGSON, B. E. GORDON and M. E. ACKERMAN* 
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FIG. 1. Detector unit. Photomulti- 
plier and sample are shielded in lead 
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Cascode first stage was chosen for its high signal-to-noise 
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Is HERE 
BECAUSE... 


The first production model of the new 
and advanced Training Reactor UTR-10 
by American-Standard has been com- 
pleted and is operating in Mountain 
View, California; inspection is invited. 


This means that there is now available 
for research organizations throughout 
the world a proven reactor backed by 
more than a year and a half of 
development by American-Standard. 
And—the UTR's design, based on the 
Argonaut, a research reactor at 
Argonne National Laboratory, ben- 
efits from the latter's three years of 
experience. 


The UTR features complete safety, full 
experimental facilities to suit the user's 
needs, a high power and high neutron 
flux at lowest cost—and quick delivery. 


Its performance characteristics have 
been checked out, and it is now being 
used fo train operators for installations 
throughout the country. For price and 
delivery quotations, write Marketing 
Department... 


American-Standard 
ATOMIC ENERGY 
DIVISION 
369 WHISMAN ROAD 
MOUNTAIN VIEW, CALIFORNIA 


Amenican-Standard and Standard ® 
are trademarks of 
American Radiator & Standard Sanitary Corporation 
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New-Model T/A 
LINEAR AMPLIFIER 


pulse height 
selector contro! 


MODEL LA-5 


The LA-5 Linear Amplifier 
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*Reg. TM: G. W. Borg Corr 


PA-5 PREAMPLIFIER 


The T/A Model PA-5 Preamplifier is a 
high gain, low noise instrument designed 
to join any conventional! radiation detec 
tor to the LA-5 Linear Amplifier 


Write for Bulletin No. 163 


_ [fesnment ASSOCIATES 


Instrumentation for 
Nuclear Research 


140 W. PROVIDENCIA AVE 
BURBANK, CALIFORNIA 


of the 


CROSS SECTIONS co nce the resolving tim 
s article starts on page amplifier order of 


of the 
nough to drive a scaler of 


4 usec, it is 


This 
noise in a photomultiplie 
principall 


that ol 


te m pe rature. Ls because ‘Ol 1¢ ADT\ | igher speed than the one 


thermal r d in this work, if this is desirabl 


voltage power 
100 Ft 


ym an 
earbon-14 but over! 
that of tritium. 


energy range 
model 
power sup] 
rk was prompted by the aborato 
Pringle et al. (9) 


m-temperature liquid-scintill: 


in construc 


earbon-14 ha 

7 cpm and an 
The extraordinari 
high 


Was achie 


~bH0Y 
kground and 
ounter 
and pulse discriminatior 


Iding against spurious 





TABLE 1—€ffect of Voltage on Tube Noise and Background 





use of a photomultipli« 
llent characteristics. 
purpose was to design a simpk 
conomical and mort 

Pringle DOX 1 inted on 

case Thi 


carbon-14 and h nosen tf provide the sho 


version of the 
r. The counter described het 
designed for 
rmed satisfactorily in this servi dane 
than one year. secause I from the photomultiph 
ellent stability, background and ele 1 here is as 
it has been appued ‘ I mal noise and shoul 
tritium assay with gratifying results The iscode first 
: ithode and low- 
Construction ok fli Mid tah 
other tried, including 


1 tri- 


The liquid-scintillation counter con- ratio than any 
a photomultiplier tube and a ntodes, cathode-c iples 


lead shield, an 


215s 


sample container in ithode-follower inputs A 


ut pulse, as obtained from 


or a phe tom 


fier containing a pulse-height dis- 


inator _low-¢ and high- volts ge powel! node 


niles a scaler and a preset timer | to the negative pulse Irom 


because it provides a higher 


mode 


-to-noise ratio at the plate of the 


scaler is an Atomics glow-trans- the 
nodel 162-A. This 
mainly for its low 
bother- 


slow scaler signa! 


chosen cost. first stage 


cide nce-loss correction is 


but it could be 
strip (at 


tle, Wash 
replaced by 


using 


| 


increased 


avoided by 
iput decade 


July, 1958 - NUCLEONICS 








stage Is con- 

inctianinnhen TABLE 2 Precision of Background 

uit with added Counting Rate 
This pro- 
; I 4 Date T ota counts Tota 
volts high and 
and decay 12 
Pulse discrimina- ; 1.488 
e control between 2/2 1.289 
The igh gain 3 3,353 
tubes in this ‘ 34 
and results vie 144 
1,312 
2 406 


ling time 
that high 
vhen the 


t} 


2 580 





“Hot” clothing 


a scaler 


are the result of counting duplicate [CZ uMMeeiceialcre 
and usually triplicate I : 
Js* are used The best diffuse-reflecting coating [ge MMROMMelsofelahecTaatiat-hccre 
samples are dis- on the inner surface of the iminum 
intillation solvent, reflector) was a suspension of Linde at the same time 
is removed by Sapphire A powder Tygon “‘clear’ . 
for 2-4 min lacquer (0.5 gm/ ml 
i beaker of on the reflector and 
wet the bot- an infrared lamp hen di , The American Laundry Machinery Com 
possibility of coating can ie enlace pany has developed a wide range of auto- 
een the bot- easily. Explorator rk showed ths matically controlled, labor-saving laundry 
hotomultiplie- | 2-phenyl-5-(4-bipher 1-1: machinery especially for nuclear plants 
erted into the oxadiazok PBD nd | and laboratories. As a result, clothing 
Fig. 1) and POPOP resulted in a signif 1t im- exposed to radioactive er toxic materials 
photomultiplier provement in the efficien f itium ©@n be washed and decontaminated right 
the lid. ecount- counting over diphet ox on the premises in one operation! 


yilepe fr > > > . ne 

Pulses from POPOP. Som Setting up the laundry is no problem either 
‘ . ‘ ] ‘ - ow } ] > 9 ™ - 

“glass Vials point are shown American's experienced engineers will sur- 


Tube Noise Background vey your plant, furnish detailed plans and 
‘ specifications, and supervise the entire in- 


e discrimi- 
high voltage 
inalinntmere touhe wth] 7 
Preliminary tests wit stallation. You can have your own mod- 


tritium established th ern, efficient laundry department without 


studies. tolu- nator setting for reduc turning a hand. 


a carbon-]4 fluorescence and spurious 


’ nn = For complete information on nuclear 
vl benzene he effect of photomultiplier voltag rian 3 c 


A lant laundry equipment, call your nearby 
he former on tube noise and _ tot: radiation P es te i ' : 


American representative, or write for 
Catalog 2642. 


a National background (5-ml sample of scintilla- 

f benzoic tion solvent) is shown in Table 1 
standardized For comparison, the data obtained 

RBS water samples. several months earlier are also included. 
dard decayed at The improvement of tube noise with 
the tritium stand- time at higher voltages is strikingly 
All data demonstrated. Thus, at 1,200 volts 

there has been about 50% reduction in 


cap vials noise (and of course background) over 
fj 


five months. This suggested that the 





TABLE 3—Effect of Voltage on Efficiency and E’/B Values—Carbon-14 


Oxygen present supen remene You get more from 





Vol. 16, No. 7 - July, 1958 








need 
high vacuum 
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1 
| 
| 
| 
| 
| 


The Stokes Mcleod type High 
Vacuum Gage is the only 
McLeod type gage that com- 
bines absolute standards of 
accuracy and precision with 
convenience and rugged con- 
struction for practical laboratory 
or industrial service. Four 
models are available with 
ranges of .01-5000; .1-500; 
1-5000 microns and .01-50 
millimeters Hg. 


Hissin vith isd desorbed sigh nd end aeiaaee 


a makes a complete line 


of vacuum components 
ad vance-designed 
neered to help make your vac- 
uum systems more productive. 
Each unit reflects Stokes’ un- 
paralleled experience, pioneering 
leadership and wealth of basic 
vacuum technology. 


The product list includes: Dif- 
fusion Pumps, Vapor Booster 
Pumps, Mechanical Pumps, 
Mechanical Booster Pumps, 
Vacuum Gages, and Valves. 


and engi- 


Send for technical data on any 
or all . . . without obligation. 


High Vacuum Division 
F. J. STOKES CORP. 
5562 Tabor Road, Phila. 20, Pa. 
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Tapering the design of this Corning radia- 
tion shielding window housing makes it 
lighter—easier for you to handle and install. 
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Tapered window for hot cells 
installs faster and easier 


To make it easier to install your hot 
cell window, Corning has developed 
this new tapered housing design. 
The tapered design cuts off excess 
weight, makes the window easier to 
handle. Molding of the hole in your 
hot cell is simplified. And grooves in 
the housing and casing help guide 
the window accurately into place. 
Inside the casing you'll find the 
same dependable glasses that over 
200 hot lab installations are using 
today. Glass that’s been specially 
developed by Corning for radiation 
shielding. This glass is crystal clear, 
and stays that way. And it’s safe— 


f 


gives you both protection and good 
viewing characteristics. 

You get this Corning radiation 
shielding window as a completed 
package—ready-to-install. Just speci- 
fy wall thickness, energy level, and 
desired viewing area of your hot cell 
to Corning engineers. We'll do the 
rest . . . and deliver on time. 

This newly designed window costs 
no more. Get it as a completed pack- 
age, filled with index oil and ready to 
install. To learn more about window 
types and specifications, write the 
Plant Equipment Sales Department, 
Corning Glass Works, Corning, N.Y. 


CORNING GLASS WORKS 


16-7 Crystal Street, Corning, New York 
Comung mearh research ut Cleat 
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VARIABLE SPEED-FLOW RECORDER 
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Nuclear Measurements Corp. i. 
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FIG. 1. Pocket-size, 3-lb 6-oz spark counter uses interchangeable counting heeds for 
slow neutrons and underwater counting 
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FIG. 2. Spark-counter circuit. Power supply is at left; ZSOT gives visual indication; 
cutput is provided for, e.g., headphone or ratemeter 
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for work ina 
controlled 
atmosphere 


BLICKMAN 


VACUUM DRY BOX 


Designed for safe handling of 
radio-isotopes, reactor fuel con- 
taining Plutonium or U233 and 
other hazardous substances. With 
air-lock, it can be sealed to create 
a vacuum. Fabricated of stainless 
steel plate—34” long x 26” high x 
24” wide at base. Air-lock meas- 
ures 18” x 12”. Send for Techni- 
cal Bulletin A-2 


FOR SAFE HANDLING OF 
RADIOACTIVE MATERIALS 


BLickman FUME HOOD 


Originally designed and developed 
for the AEC, this Fume Hood as- 
sures maximum safety in the han- 
dling of radioactive materials and 
radioactive isotopes. Sturdy 14- 
gauge stainless steel, round corner 
construction provides life 

easy cleaning and decontam- 
ination. Send for Technical Bul- 
letin E-3. S. Blickman, Inc., 7907 
Gregory Avenue, Weehawken, N.J 


long 


BLICKMAN 


LABORATORY EQUIPMENT 
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AIR MAIL. SERVICE 


Everywhere! 


Early warning protection and per- 
manent, legal records by qualified 
experts . . . at lowest cost. 
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film badges... 
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of america, inc. 


33-61 Crescent St., Long Island City 6, N. Y 
Box 688, Burbank, Ca! 
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TRADE -MARK 


SCINTILLATION 
PHOSPHORS 


FOR LIQUID AND PLASTIC COUNTING 


“POPOP” (Scintillation Grade) 
M.P. 245-246° C 
Fluorescence Max. 4200A 

2,5-DIPHENYLOXAZOLE 
M.P. 70-72° C 
Fivorescence Max. 3800A 

ALPHANAPHTHYLPHENYLOXAZOLE 

(Scintillation Grade) 

M.P. 104-106° C 
Fluorescence Max. 4050A 

p-TERPHENYL (Scintillation Grade) 
M.P. 211-212° C 
Fluorescence Mox. 3460A 

1,1,4,4-TETRAPHENYLBUTADIENE 

(Scintillation Grade) 

M.P. 203-205° C 

Fluorescence Max. 4320A 
PHENYLBIPHENYLYLOXADIAZOLE 
(Scintillation Grade) 

M.P. 167-169° C 

Fluorescence Max. 3700A 

CADMIUM PROPIONATE, Anhydrous 
M.P. 182-185° C 
Solubility: 12g per 100 mi. of 1:9 metho 
nol-toluene 


Available 
Dept. ‘K"’ 
products. 


(Scint. Grade) 


from = stock write to 


for free booklet on these 





ARAPAHOE CHEMICALS, INC. 


Z R .DER, COLORADO 
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FIG. 3. Construction of counting head. 
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nstruction of 


unting 


L Bt i ia 


FIG. 4. Ovtput-pulse shapes. Top, 
normal pulse shape (quenching network 

4+0.2 megohms with parallel 
capacitors of 10 and 50 uf; time base 
is 100 yusec/division); bottom, shortest 
pulse length achieved (1 + 0.1 meg- 
ohms, parallel capacitors left out and 
leads kept short; time base is 100 
musec, division) 
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terdependent and deter- 

escent corona current, 

inting rate, sensitivity 
racteristics (¢ 

values were found for 

ng heads so that the 

on the counter head 

ver a considerable 

age. The operation 

lity of the counter was 


ta er long pe riods. 


Counting Heads 


ty and counting effi- 
very high in multi- 
ver the effective 


lite critical and the 


ulty of uniform 
multiwire units, a 
pper on thin mica sheet 
the etching method. 
yughness of the edges 
rating voltage range. 
g slow neutrons, a thin 
vas deposited on a thin 
0.002 in which was 


front of the wires. 


Borax can be fused to mica at about 
600° C; otherwise loose particles will 
be attracted to the plat by the strong 
electric field near the wires and will 


cause erratic counts and avalanches. 
Performance 


The output pulse shapes : shown 
Fig. 4. With a multiwir 


ad, an efficiency of 0.8% for slow 


ounting 


utrons was found 
— 


The author wishes to tha 
Curnow of the N S 
Technology for thei 


he construction of th 
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Pin-Hole Camera Locates Contamination 


A pin-hole camera devised at KAPL can locate contamination in areas too “hot” for ordi- 


nary monitors 
detection instrument. 


It can also survey in several hours an area that would require days with a 


The camera, the simple pin-hole variety, consists of a lead box and uranium lens barrel 
to exclude stray radiation. Conventional light-recording film is nearesi the lens and 
behind it is X-ray film; separating them is a thin lead sheet to intensify the gamma radi- 
ation. Superposition of the developed X-ray and conventional films locates the con- 


tamination (see photograph above, right). 
least | hr for y-rays. 
fering with y-ray exposure. 


A 12-min exposure is required for light and at 
A metal slide cuts off light after sufficient exposure without inter- 
Camera weight is 29 Ib. 


The lens barrel is made of uranium because uranium is denser than lead and can beiter 


collimate y-rays to the ‘,-in. aluminum lens inside the borrel. 


A pin hole 0.0135 in. in 


diameter in the aluminum lens admits light rays—John Payne, Knolls Atomic Power Labora- 


tory, Schenectady, N. Y. 
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A NEW HIGH GAIN 
NON-OVERLOADING 


LINEAR 
AMPLIFIER 


WITH 


ull gor 


CONSTRUCTION 


Eldorado's new Model LA-600 
Linear Amplifier is a pulse ampli- 
fier designed for nuclear laboratory 
use. Patterned after the ORNL 
DD-2, the LA-600 incorporates a 
number of additional circuit and 
operational features. 


Key feature is the use of Eldorado's 
unique building block construction 
Major sections of the circuit are 
plug-in packages. Characteristics of 
the instrument can be altered by 
simply changing modules. In ad- 
dition to the circuit flexibility, 
modular construction reduces 
weight and size, facilitates modifi- 
cation and maintenance, and min- 
imizes obsolescence. 


BRIEF SPECIFICATIONS, LA-6G00A* 
MAXIMUM 
VOLTAGE GAIN 50,000 
GAIN STABILITY 0.25% per week 
OUTPUT VOLTAGE Maximum — + 140V 
OUTPUT LINEARITY integral — 0.15% 
OVERLOAD 1000x Overload — 
RECOVERY 20 microseconds 
200x Overload — 
7 microseconds 
OUTPUT PULSE Pulse Width — 
CHARACTERISTICS 1.2 microseconds 
Rise Time — 
0.2 microseconds 
INPUT POWER 115/230 V, 
50/60 cycles ac 
PRICE LA-GOOA — $595.00 
LA-600B — $895.00 
LA-4600C — $650.00 


*The LA-600B includes an integrai/dif- 
ferential pulse height selector and has 
1.0 microsecond double pulse resolu- 
tion. The LA-600C is designed for use 
with Eldorado Model PA-400 Muiti- 
channel Pulse Height Analyzer. 
Eldorado technical representatives 
are located in principal areas. For 
the name of your nearest represent- 
ative and complete technical infor- 
mation, please address Dept. N-7. 


iidorado 
Electronics 


2821 Tenth Street 
Phone THornwall 1-4613 
Berkeley 10, California 





FLY SAS TO GENEVA so" 


ees iis d imple modification has been de- 
and visit the BRUSSELS FAIR ‘ ed by H. R. Lukens, Jr., and D. M. 
, Seid (Shell Development Co.) to con- 
1 single-channel pulse-height ana- 
at no extra fare . » a two-channel instrument suit- 
for ‘“‘double-tagging”’ studies 
(Transatlantic from New York, transpolar from California The conversion is inexpensive and is 
ble to most commercial single- 
inalyzers 
instrument that was modified 
a Radiation Instrument Develop- 
Laboratory model 115 single- 
channel analyzer In ordinary opera- 
tion, the analyzer output is controlled 
ower (baseline) discriminator, an 
hannel-width) discriminator 
1 gate that is triggered closed by 
yf sufficient height to pass the 
liscriminator (‘‘overpulses”’ 
y pulses that pass the baseline 
discriminator and do not pass the upper 
discriminator are fed to the output 
This provides channel | in the modified 
nt 
nstrument is modified so that 
ilses are fed to a separate output, 
whicl mstitutes channel 2. In the 
RIDL instrument, a pulse of about 20 
volts is given to the gate circuit by the 
trigger. A coupling capaci- 
ittenuation network is ar- 
leliver an output pulse suff- 
ger a scaler or ratemeter 
Since it is a high-imped- 


vork, it does not affect circuit 


modified unit has been used to 
Cr 0.32-Mev gammas) and 
1.l- and 1.3-Mev gammas) simul- 
With the channels set at 

volts for channel 1 and >28 
or channel 2, pulse distribution 


was 52% of Cr*' and 9% of Co® pulses 


Attend the Atoms Conference and enjoy a holiday, too! See up to 16 
extra cities, including Brussels and the World’s Fair, London, Paris, 
Dusseldorf, Copenhagen, all for the SAS round-trip fare to Geneva! 


in channel 1 and 4% of Cr*' and 66% of 


Co® pulses in channel 2. 


You enjoy a holiday on your flight across, too. SAS Royal Viking 
Service blends regal comfort, warm-hearted hospitality and Continental 


cuisine in the wonderful Scandinavian manner. Irradiation Study Technique 


Jiaat re as yf re. I d yst- 
ast ovER THE POL. | 1a plica ol pr anda pe t 
is —— irradiation uranium samples are used 


at Hanford to minimize handling 





Half-inch uranium disks are polished, 
etched, scribed and duplicated in cellu- 


lose acetate before being canned 


SAS ECONOMY CLASS: ‘ | After irradiation, the disks are removed 


$113.40 less, per person, round-trip, a SCA OIWAVIAN from the capsules and again duplicated 
than any tourist class...with comfort- MIREIMES SUSTEM 
designed seats and sm@rrebr¢d (hearty, F 
open-faced Scandinavian sandwiches. ) . ————_— : pared by optical and electron mi- 


croscopy for structural changes. 


remotely. The replicas are then com- 


See your travel agent or SAS Celiulose acetate can be easily ap- 


irlin 
638 Fifth Avenue, New York 20, New York The Greset Altfine plied and stripped by remote means. 
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SRAPHITE TEMPERATURE for BEPO shows typical jump as Wigner energy release 
jins. Portion of trace shows temperature in © C vs. time in hours 


Wigner Energy As a postlogue to the Wigner-ener 
Release for BEPO it Windscale last fall (NU, Nov 
57, 43), the British Atomic 
6) staged a graphite-annealing operation o 
it Harwell. After gathering together over 500 th 
1d 75 engineers and scientists, Harwell ; 
nstrumented Wigner release can be made 


New heating method. The operation used a newly devised m 
lease temperature. The inlet air flov 


f full normal flow and was heated t 
nstalled in the inlet duct. This 
a period of ten hours to about 90° ¢ 
red energy began and the temperature of the graphite rose, 
of 330° C (see figure During this period some blocks of 
en to rise sharply in temperature by about 200° C in a time 
f 5 min 
the stored energy release was taking place sp 
yf the reactor to the exit end and to other rad 


+} 


nv time have been blown cold by turning or 

New filter system. With the failure of the Windscale outlet-air filtering 

t much on its mind, Harwell took the precaution at BEPO of 

orate filtration and scrubbing plant capable of removing 
tive iodine from the outgoing air. As an additional precaution 
sed down for about a week from December 24, 1957 and then 
weekends until the energy-release experiment to allow the 

ne in the fuel elements to decay. 
stem included a bank of 28 filter frames arranged in zig-zag forma- 
extract duct. Each frame contained six layers of starch-bonded 
This system ensured 90% retention of particle sizes between 10 
A further bank of 168 Vokes filters of composite ‘‘ Kompakt’ 
yr particles less than 10 microns) was also arranged across the 
passed through a Vokes 55/5 absolute paper filter (efficiency 
yn of methylene blue). Similar filters were used as part of an 
scrubber device. The scrubber (which was not needed during 
nt) had caustic soda solution in towers in front of the filters to remove 
ne from the outgoing air. 

BNL energy ereeye On the other side of the ocean, Brookhaven’s air-cooled 
ite-mod -d test reactor (which is now running at 13 Mw on enriched fuel 
iring a 12 hour period on May 31. In this the ninth annealing 
ration in the history of the reactor, the temperature in the center air gap rose 


= 


ut Zia ( 
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OF THINGS THAT 
COME FROM NUCLEAR 


SCINTILLATION 
PHOSPHORS 


yb 
Vo 6 


SPIRAL FLOW DETECTOR NES5O! 


och 








ypens aver 


and 
quantities 


@ THIN FILAMENTS OF NEI 
mage intensification Ne : 
lation detectors 

@ FAST NEUTRON DETECTOR 
NE404 
This 

hydroge 5 ZnS Ag 


arated by annula ght 


SLOW NEUTRON DE 
NE4 


This boron polyeste 
mtead ma n 
ncorporating 


groo ves 


ASTIC PHOSPHOR NEI 


cient and proven p 


LOADED LIQUID SCINTII 
LATORS 

Efficient detectors loaded v 
Cd Pb or newly available 
Also scintillating gels and scint 
chemicals 


NUCLEA 





} ENTERPRISES LTD. 
' SI NMOEG 9, CANADA 


~ocsate © -? yyw Eaterprises 
Saghthul. Etchergh 1 tl, Scotland 





For your Industrial use and Service 
.a PRIVATE NUCLEAR LABORATORY 


TNC IS PREPARED 


TO WORK FOR YOU 
IN THESE FIELDS: 


@ Nuclear Research 


@ Nuclear Instrumentation (from design to construction) 
@ Activation Analysis (rapid quantitative analysis) 


@ Well Logging Research 


A 2 MEV VAN DE GRAAFF “a 
GENERATOR 


You may wish to know more of how a privately 
owned Nuclear Laboratory can help you. ve offers the facilities of a $250,000 


laboratory and an experienced staff of 12 


November 1957 


When you want to buy (re Pete Tow Dalen 


A NUCLEAR PRODUCT N UCLEO | ( S 


When you want to find x cwcinetinc 
NUCLEAR SERVICES 


When you want to know 
WHO MAKES WHAT 


Then turn to the 
ADVERTISING PAGES 


of the 
NUCLEONICS 


BUYERS’ 
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Blending Versus Re-enrichment 


By DONALD KALLMAN* and JOHN E. BRENNAN 


WW ox Co... New York. 


to reuse burned-out 
f a slightly enriched 
between two alter- 
depleted uranium 
to remove the 

Pu, the operator 

it to the diffusion 
hed to its initial 
highly enriched U 


material to get the 


AEC’s 
that 
expensive 


using the 

ale shows 

more 
nt. In practice, how- 
antages of blending 
lity of using partially 
spent fuel) are likely 


cost disadvantage. 
Cost Comparison 


entire batch of 
onverted 


nt the 
from 


e way it comes from 
ant) to uranium hexa- 
1 be run through the 

this form and then 

UF, to UO, for use in 


With blending the spent, 


essed fuel would be 
nitrate to 
umount of highly 
added would be 
UF,, changed to UO, 
1 with the rest. 
| cost factor in re-enrich- 
st of the diffusion-plant 
would sell 
iranium to the AEC and 
enriched uranium, 


tly from 


practice one 
more 
ost is just equal to the 
two prices listed on the 
iu The 
that this difference for a 


price scale. 


takes in 3%-enriched 
iranium and discharges 2%-enriched 
iranium is about $155/kg of uranium. 
In blending, the major cost item is 
the price of the highly enriched ura- 
Using the 
enriched uranium would 


same example, 10 


ae 
of higl 


= Th 
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Veu 


York 


be needed to enrich the 
At $17.10/gm this 
of total 
cost of re-enrichment 
ference reflects the fact 


fuel to 3%. 
es to $171/kg 
10% more than the 
This small dif- 
that the 

ontent 1s 


fuel or 


cost 
of uranium per gram of I 
very nearly constant as a function of 
enrichment for enrichments above 2 %.* 
The table for the 
chemical processing osts that must 
be added to the above the 
amount of chemical processing is less 
the total costs come out 
about 4% di 


The chemi al conversion 


gives estimates 
since 


for blending 
even closer fference 

sts listed 
in the table are not yet realistically 
established.f The AEC w 


perform these services whe 


i no longer 
ommercial 
sources are available, and the com- 
mercial suppliers are not yet n 


or in volume production 


imerous 
Howe ver, 


these rough estimates show that chemi- 


cal conversion costs are secondary com- 


* However, by the sar 
per gram ol U? cont 


slightly as 


ncrease 
the fissionable-material 
higher for bk 
enrichment no matter 
blended with the spent I 
t The AEC has recent! 


the ‘ harge 


slightly 


for converting s 


uranyl! nitrate to hexafluorid 


Thus 


conclusion is that blending should bx 


costs 


pared with the U 


almost as economical as re-enrichment 
of irradiated uranium. 
Blending Advantages 

There are a 


factors in favor of blending 
The 


in the re-enriching scheme 


number of additior 


extra chemical steps required 


will take 
more time to perform than will the 
chemical steps in the blending scheme 
Due to the great value of the material 
in these processes higher inventory 
charges may be levied during the tim: 
required for re-enrichment 

In the future there is a g 
bility that composite fissionable mate- 
rials including atomic mixtures of U 
with plutonium and U**, or 
both, are likely. If such cycle 
develop, and particularly if only 
decontamination of spent fuel 
required before recycling, there may be 
a very strong incentive, or even a 
necessity, to blend in highly enriched 
uranium rather than re-enrich throug! 
the diffusion plant cascades 

Also if the fuel recycle volume from 


reactors becomes large, compared to 
other throughput of fresh natural-ura- 
U2** in the 


recv« led reactor fuel may be 


nium feed, the presence of 
a serious 
disadvantage in the diffusion-plant 
cascades. 

To 


enriched uranium may permanently b« 


sum up, blending with highly 
practiced in place of re-enrichment 
the diffusion plant because the 
ference in cost promises to be sm 

the flexibility greater. 





Cost Comparison of Blending vs. 


Re-enr chment 


Item 


Value of 3%-enriched | 375.50 
» 


Value of 2%-enriched | 220.00 


Difference 155.50 

Conversion— Nitrate to 
UF; 

Loss during conversion 2.20 

UF, to UO 10.00 


Loss during conversion 3.76 


10.00 


Conversion 


Totals 181.46 
Cost /gm of U*** consumed $ 18.15 gm 


* Sample celeulation for reactor 


riched | 


that 


) OF total fue 


takes in 3 


Re-enrichment* 


B en 1 ng 


10 gm U5 171.00 


Conversion— Nitrate to 
10.00 


>». 20 


oxide 
Loss during conversion 
UF, to UO, 


Loss during conversion 


Conversion 


188.21 


$ 18.82/ gm 


p-enriched U and 








NUCLEAR 


ELECTRONIC 


/ ENGINEERS 


“The.term “Nuclear Electronics”’ 
is used to describe a new scien- 
tific discipline. One phase of 
this discipline is the study of 
problems resulting from the 
deterioration of electronics sys- 
tems exposed to radiation. This 
problem is currently under 
investigation at the Hughes 


Research Laboratories. 


Engineers or Physicists. . .with 
the unique combination of elec- 
tronics engineering and nuclear 
physics Fequited for this study 
... Should submit qualification 


resumes to Mr. J. C. Bailey: 


+ 


the West's leader in advanced electronics 


----f>) 


f : 

i : 

j ; 

|) HUGHES 
' Scientific and Engiadtring Staff 


RESEARCH & DEVELOPMENT 
, LABORATORIES 


} Culver City, California 


Time (sec) 


Percent motor speed drop 

1,800 rpm) vs time for 12-in 

diameter flywheels. The P/D isobars 

where P is power in watts, D the fly- 

whee! thickness in inches) can be used 

to compute proper flywheel thickness 
for voltage stabilizer 


Time (sec) 


FIG. 2. Percent motor speed drop vs 
time for 18-in diameter flywheels. As 
in Fig motor is assumed to be oper- 
ating at 100% efficiency at 1,800 rpm. 
Both graphs also assume iron or steel 
flywheels. As in Fig. 1, P is power, D 
the flywheel thickness 


A Way to Stabilize 


Reactor Instrument Power Supplies 


By J. PARNELL and C. W. SUNDIN 


Hor ell Re 


i e dips or momen 
ions. When tl 
motor decoupk 
e without significant ener 
remaining loads 
tested a I-hp, 2- 
motor with a flywhe: 

s that of the motor: whet 
n with a 1.3 kw load in pa 
phase, it slowed dow1 
at substantially the 


yhen no load was pre sent 


Choosing the Stabilizer 


5 tion of a voltage stabilizer 
r a particular installati 


irticularly difficult. The 


ilternator (with its exciter 


eas) to select. since 


obtained from 
1.000/D 
2n Thus a 


ter flywheel is 1 


™ 9200, sO 


, HO0-1 ns Dy 
P/D ies by 4. The 
exten to higher P/D 


July, 1958 - NUCLEONICS 





keeping in 
interruption 
proportional 


Alternative Schemes 


motor-generator 
to stabilize lin 
nchronous con- 
The 


complicated 


rators. 
system can run 
inless the stabi- 
station 
wn the 


battery. 
station 
transients 


produce 


itor generator 
too, 


as the 


inertia-loade: 
its disadvantages although 
lisad\ an- 


set- 


Vv are not 
tages of the 
ups. There are tw 
1) The 


connected must have : (ying power 


as great 


condenser or battery 
bus to whi 
ner- 


factor load; and (2) the motor-ge 


ator frequency is different m station 
frequency. The difference in 
beat 


ults 


service 
frequen les Can possil up a 
itput cire 


frequency, so input an 


should be on separate conduits 


Radiation-Resistant Motors 


for Nuclear Aircraft Controls 


Dept.., 


that small 

» rather well to 
tempera- 

hict they'd 
raft control 
rs Nuclear 
NARF 

that tem- 

rs far mort 
itrons and 
ited from 
radiation- 
insulants 
and 


or parts 


Organic 

Con 
Heavy 
Polyurethane- 

coated Mylar 


ponent 


Alkanex 


line glass 
Silicone glass tape 
Silicone 
Dacron 
\Mil-7808 B 


tested, 25 
hr in the 


motors 
after 521 
The radiation expos- 
‘n/cm’ and 1.5 X 
The average 


HO-cy le , 


tors 
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(hr) 


fe 


Average 


Temperature 
LIFE-vs-TEMPERATURE choracteristic of 
electric motors insulated with Alkanex 
(a modified polyesier) and exposed to 
7.9 X 10"* n/cem* and 1.5 X 10° & of 
gamme rays shows that this radiction 
dose affects life slightly if at all 


neutron flux on the motor 
attenuation correction 
thermal n/cm?*/sec/kw 
n/em?/sec/kw. Power 
500 kw. 

This radiation caused 
age. Of the 


melamine 


motor com} 
glass and sili 
showed physical change = 
these changes exceeded 

dielectric stability of th 


was unimpaired. 


insulants 


Temperature effects were more sig- 
Motors 


group at an 


niheant. were run in three 


groups: one 


alumina 
corals 


applications 


\\ 
a’ 
ww 


Wy 
Iy 


Now you can apply the 
unique properties of alu- 
mina ceramics to special 
scientific projects: 


e Low neutron cross section—less 
than 1 Barn 
e No structural c 


> 


sure to 2 
e@ Combines chemical resistance 
thermal stability and electrical 
insulation 
e Can be metallized and brazed to 
Stainless steels or other metals to 
form a hermetic seal 


Frenchtown alumina cer- 
amics are produced in a 
Vari and 
geometries, either in pro- 
totype or production 
quantities. Dense st! 
of over 200 cubic 
have been manufactured. 

To engineers and scien- 
tists who wish to learn 
more about the capabili- 
ties and limitations of 
alumina ceramics, French 
town welcomes the 
portunity to assist in 
selection and proper ut 
zation of these amazin 
materials. This assistance 
is directed toward obtain- 
ing optimum performance 
simplifying complexity, 
reducing cost and expedit- 
ing delivery. 

Technical literature 


will be sent upon request. 
Bry 
MM ws 
Why 


ety of sizes 


lapes 


nches 
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This article starts on pade 


perature of 356° F, another at 
and a third at 428° F. TI 
heated themselves to thes 
after their fan blade 
removed and their rotor 
to provide a 


tures 
reduced larger 
between rotor and stator. Th 
ifieations increased the operati 
perature of the motor windings 
After preliminary bench-testi 
motors were mounted on a té 
and placed in the reactor 
running time of the motors 


eliminary testing, irradiation and 
ost-irradiation operation totaled 703 
Four of the five motor failures 
red in the group that ran at 428 
other motor failed from a short 
before irradiation. Of th 
failures in the high-temperatur: 
one was attributed to loss 
int, the other three to insulation 
Since some of the motors in 
28° F group ran for prolonged 
es at temperatures above the soft- 
ng point of Alkanex (465° F), the 
tion melting is easily explained 
lubricant was also sensitive t« 


temperature. Its low viscosit 


resulted in considerable 
earing housings, and was 
ime tor one motor tamuure 
ard procedure for ac- 
these 


tests sucl is 


he effects 

motor 

ment 

‘ Lancy varies irom 
F to 3.000 hr at 356° F 


ing temperature 


Recent Advances in Ultrasonic Decontamination 


By ROBERT L. ROD 


Acoustica Associates, I 


Newer ultrasonic decontar 
are bigger and cheaper. A 
they were limited to sever 
capacity—now they hold sey 
dred gallons. 

The reason: more efficier 
ducers. The curie 
titanate—the transducer piezoe!l 
material—has been boosted fron 
to 140° C, with some values repor 
as high as 250° C. 

A typical ultrasonic cleaner 
1954-5 was capable of cleaning obje: 
up to 4 in. 
having a cleaning solution aci 
of under a quart.* Radium, thuliun 
170 and cobalt-60 contamination 
aluminum, brass and Monel sources 
and small equipment was reduced from 
20,000 epm to 100 cpm in 15 min using 
water and detergent as cleaning 
Ultrasonic 


point of! 


on a side in a 


agents 
decontamination 


more effective than the pr 
of scrubbing with soap and water 
being suited to remote operatior 
duced personnel-exposure problems 

A current ultrasonic decontaminator 
of several hundred gallons capacity can 
clean objects up to 4 ft on a side or 
large numbers of smaller parts with 
equal effectiveness. The cost of this 


*M. J. Feldman. Advantages of ultra- 
sonic cleaning, NUCLEONIcs 12, N 11 
(1954). 


104 


FIG. 1. Ultrasonic 
hemispherical parts 


decontaminator for 


pment is but five or six times that 
smaller 1955 model. In many 


iclear applications, e.g., cleaning 
reactor fuel rods, many identical parts 
It is often more 


economical to design special tanks to 


ire decontaminated. 


.ccommodate these parts. 
Figure 1 shows a special cleaner of 

a type used to decontaminate a hot 
| t resembling a worker’s safety 
met. The transducers are mounted 

to concentrate the energy at the surface 
of the hemispherically shaped part. 


The continuous action of the cavitation 


plates 

eaned is 

whicl 

trans- 

These 

radiating 

energized Dy a palr 

generators, @a leliver- 
the 40-ke re 
transducers 

salt ind radioactive 

removed by the 


em \ 


stainless-stes 


same 
water-detergent 


tank re- 


FIG. 2. Tank is used to decontaminate 
6 X 3-ft steel plates 
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while perchlorethylene 
tank 


n-steel 


removes the 

both applications, ultra- 

luced cleaning time from 

to less than 2 min and 
quality. 

1 sketch of an ultrasonic 

| for decontaminating 

The tank is a 

mounted vertically 

1 closed 

1 the upper opening 

les a cavitation field 

as it is lowered 

The cavi- 

flushes the innermost 


A ring of 


da tank. 
issembly, which other- 


inaccess'ble to any 


lucers are ol 
pe in which 
ctric material 
lded rectangular 
sarium-titanate 
e with radiating 
15 to over 500 
driving powers 
ch. In 
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FIG. 3. Reactor fuel-rod cleaning system 
presently in use features water-cooled 
magnetostrictive transducers 
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A newly developed transducer snake 
is shown in Fig. 4. It is currently 
being evaluated for use in piping in a 
nuclear processing plant 

It is reasonable to expect that in two 
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RADIATION 
PROTECTION 
SERVICE 


Environmental 
Radioanalyses and 
Radioactivity Surveys 
Collection and radioanalysis of 
environmental and biological 
samples of 

Air particulates Vegetation 

River water and algae 

and effluents Fish 

Soil and silt 
Gross radioactivities and/or spe- 
cific radionuclides determined 


Urinalyses 
The most comprehensive urinal- 
ysis commercially available in- 
cluding analyses for 
Gross activities Radium 
Total uranium Fission products 
Enriched uranium Plutonium 
Beryllium Strontium 
Thorium 


Film Badge Service 


Unique features 
include 
extreme sensitivity, 
cumulative quarterly 
and annual data 
reports, tamper-proof 
badge, combination security-photo 
and film-badge holder. 
Write for brochures giving 
detailed information on 
these services. 
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AT LAST 
easy-to-use containers 
for 


radioactive wastes 


NEW 
RELIANCE 


SEA DISPOSAL 
CONTAINERS 





Shown above: 1 quart and 1 pint 5 curie liquid 


cobalt 60 containers with leak-proof stee! canisters 








SCIENTIFICALLY ENGINEERED 
FEATURES 


© Exclusive design for fyil high densit 
lead: shielding without excess weight 
Costs less to buy . . . less to shic 


© Available in any size for § re 
solid or liquid cobalt 60 or equivalent 
Leak-proof steel canisters inch ded with 
liquid containers 


© Shipped complete with steel = drum 
mounted on skid, lid, lead plug 
tions and all necessary labels. Ready for 
immediate use 


© One blow to lead plug seals container 
permanently. No worries about leak age 

@ Meets ICC55, Bureau of Explosives 
Coast Guard, and AEC regulations. Can be 
shipped by common carrier at low rates 


© No cement or extra containers needed for 
sea disposal 


© Can be used for Storage of less than 5 
curies of “hot"’ materials 
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cializes in lead casting and shielding, and 


Whatever 


fabricates to precise tolerances 
your needs, rely on Reliance. Write 
full information ...no obligati 
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Hy PARTICLE’ | g6: nciear physics 
AC  o- E es E RATO RS chemistry, and biology 


VERSATILE IN DESIGN and available over a wide energy 
range, Van de Graaff® particle accelerators provide power- 
ful, yet fully controlled beams of electrons or positive ions 
which can, in turn, produce x-rays or neutrons. 


THESE MODELS meet diverse needs in nuclear science, 
medical therapy, industrial research, and processing. 


Van de Graatf® 
MODELS 


0.25 Mev — Mopet PN 
Low-energy machine for 
pulsed-neutron source 
| Mev — Mopet JN 
Economical source of protons 
and neutrons for research 
| Mev — Mope JS 
Simplified electron source for 
transistor and crystal research 
1.5 Mev — Mopet GS 
Low-cost electron source for 
industrial processing 
2 Mev — Mopet AK-N 
Precise, multiple-purpose 
instrument for general 
physics research and teaching 
2 Mev — Mopet AK-S 
Moderate-power electron 
source for quantitative 
radiation research 


3 Mev — MopEL KN 
Powerful neutron source 
and effective instrument for 
binding-energy physics 
5.5 Mev — MopeLt CN 
Ideal positive-ion accelerator 
for broad-range nuclear 
research programs 
10 Mev — Mopet EN 
New, precise, high-energy, 
tandem accelerator for 
binding-energy investigation 
of heavy nuclei 
& 

Microwave Linear 
Electron Accelerators 
5 to 50 Mev Linacs 
A series of high-energy, 
high-powered electron 
accelerators for research 
and production 
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A NUCLEONICS Survey— 


e Public use 
© No public use 


Gamma-lrradiation Facilities 
in the United States 


By R. HOBART ELLIS, Jr., 4 
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Gammo-Facility Characteristics—Answers to a NUCLEONICS Questionnaire 
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1” DIAMETER 
HERMETICALLY 
SEALED COMPLETE 
SCINTILLATION 
COUNTER 











For Industrial and Medical Applications 
and for Oil Well Logging 
This highly versatile instrument is impervious 
to humidity and dust and may be permanently 
mounted as an integral part of industrial 
machinery. It con be quickly adapted with 
various crystals and accessories made by 
National Radiac to measure gamma, beta, 
alpha particles, slow and fast neutrons 
and X-rays. 
© Write for Bulletin 13 for complete 
specifications, performance data and prices. 
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We will be glad to send you a free 
prospectus describing Atomic 
Development Mutual Fund, Inc. This 
fund has more than 75 holdings of 
stocks selected from among those 
of companies active in the atomic 
field with the objective of possible 
| growth in principal and income. 

é For further details, mail coupon. 


sir ni! 


BM oral Be ie 


aah 


poor EE 


Atomic Development Securities Co., inc 
1033 THIRTIETH STREET, N. W. 
WASHINGTON 7, D. Cc. 


Dept. W 


NAME 





ADDRESS. 





CITY AND STATE 


ea 


110 





TECHNICAL ADVANCES 


No Charge Separation 
Found in Neutrons 
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of taking pains to reduce it, as has been done 
could talk of such power as 


4,000 X 25 
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This is not efficient conversion in itself 
thermal megawatts are still nearly undimini 


efficiency is impressively better than the usual 


D. P. King in “ Proceedings of the Internati 
f Atomic Energy,” vol. 2, p. 383 (United Nati 
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(If we use actual valu 


but it is rel 





otassium | iroxiade 
the 


burn- 


electrolvts promote 


net result is the 
n with oxygen to form 


energy releas¢ 68.4 


sency ol 


essentially infinite life. 


a high-current, low- 
but the 


metry and 


desi 
combine 
ommodate a variety 
optimum 

an produce as much as 
foot of volume 

imate of the potential 
we can look at 
lissociated ox. gen ap- 
f 154 em*/sec when the 
on shows that ~4,000 
efficiency. Several 


nk in terms using 


we go to an aqueous 
as knock-on protons 
r SUPO at Los Alamos* 


+ 


sis to a Maximum instead 


then, one 


Altogether 


20 Mw(th) 


ly free power since our 
i. The cell’s 


heat-to-electricity conversion. 


conversion 


Peaceful 


ynference on the 


ew York, 1956 
July, 1958 - NUCLEONICS 





THERMONUCLEONICS 


Microwaves Aid 
Fusion Research 





High-temperature plasmas such cessary to 
the generation of controlled thermor 


be studied with 


ear power can 
microwave techniqu Such impor- 


the electron density and temperature and their spatial and 

can be measured. | 
) the use of microwaves for plasma diagnostics is an under- 
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frequency in the 


ectromagnetic properties of plasmas as a function 

frequency regions of interest can be from 
frequency given by the collision plasma, 
Langmuir-Tonks plasma frequency, which depends directly 
being given by (n,e?/€om,)"*, and (3) the region above the 
At low 


ma is as good a conductor as copper, and the 


frequencies the plasma conductivity is high (a 


10,000% ( onductivity gets 
is further increased). In the second region, the 
beyond cutoff—a wave cannot propagate and, 
ernally, is totally reflected at the boundary of the plasma. At 
plasma frequency, the medium acts like a k 
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difficult than the preceding theory 
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SOMETHING NEW HAS BEEN ADDED TO ZETA. Polyhedral structure suspended in 
mid-air houses directional neutron counter used to study operation of UK's Zero Energy 
Thermonuclear Assembly (NU, Feb. '58, p. 90) 
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Leaks 
The Lasy 


With General Electric’s 
new and complete line 


of leak detectors 


G.E.’s versatile, Type H halogen 
leak detectors locate leaks quickly 
and accurately in any system or com- 
ponent under pressure or vacuum. 
They are easier to use and much 
more sensitive than ordinary methods 
of leak detection. 


Ys 


(A) Standard control unit is used with 
any one of the following detectors: (B) 
gun detector, (C) stationary detector, 
(D) vacuum detector, (E) pencil- 
probe detector. 


For more information write for Leak 
Detector Bulletin GEA-6817. Section 
585-67, General Electric Company, 
Schenectady, N. Y. 
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undergo major changes 
Bowen, ( 
ASTM Special Technical Publication No. 208 = " i} ; ns 
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coming increasingly available 
increased declassification of re} 
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Special Technical Publication N 
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people who are recognized auth 
in the field of radiation damag: 
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nad 


I 


is prese Tt 


Radiography in Modern 
Industry, 2nd ed. 


X-Ray Div., 
Kodak Co 


Eastman Kodak Co. (Eastman 
Rochester, 1957, 140 pages, $5.00). 
Tenney, Los 
and moderator materials ar 
to bombardment by massiv: first edition of ‘“‘ Radiography in 

Industry” appeared in 1947. 
This bombardment results in displaced t quickly became an important refer- 
atoms. G. J. 
theory 


of high energies, primarily 


Dienes revie' he nce book and was used as such in 


of radiation-damage 1 practically all industrial radiographic 


nisms, such as vacancies oratories and other places where its 
spikes, displacement spikes, « yntents could be of value. 
compares the theory with ol ve Because of the great demand, this 
experimental results. publication was out of print for the last 
The investigation and determinatio1 wo years. Very recently the second 
of radiation-induced changes was published by Eastman 
rials involve techniques not ge1 When 
encountered in the evaluation of engi 1ese two editions it can be seen that 
materials. Radiation 
ties, dosimetry and 
testing are described by J. E. W) 


R. Berggren, V. P. Calkins an 


Company. comparing 


neering great effort and intense study have 
mechat been given to bringing the book up to 
today’s requirements. 
As in the past, this new edition will 
DeAgazio. It will bea 
Fuels and moderators generall good source of information on indus- 
ceive the greatest amount of radiatio1 trial 
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1isO serve 


two purposes. 


radiography for management 


ts designers 


technicians 


nt 


» book on 

ristics 

Kod 
to the 


S ipe rvisor 


ontains 

tion of films as 
material, its 

rey of radi- 

onditions of films 

he presenc¢ obalt-60 
2 (the 


tables with regard to 


first edition had 


furthermore discusses 

as microradiography, 
photoradiography, high- 
graphy stereora liography 
diffraction. It 


table on thi nsitivity 


ontains 


regard to 


1diation 


Advances in Radiobiology 


Edited by G. C. de HEVESY, A. G. FORSSBERG 
ond J. D. ABBATT (Charlies C Thomas, Springfield, 
ii., 1957, xvi 503 pages, $15.50 


SHE! 


biological field 
in Radiobiology - con- 
papers along with the 


ussion, presented at the 


pertinent dis 
meeti! The three 
a Modificatio 
tion Da 
ery b 
Hematopoietic 


Mutations: 


Tajo mposia, 
Irradia- 
Protes tion ana Recov- 
Radiation Effects on the 
System, and (( n- 


Mex hanisms 
included 


ns of Systemi 


duced and 


Implications 20-min papers 


as well as 10-min papers. Other sub- 
as the Initial or Primary 
Bio- 


En- 


jects, such 
Effects of Irradiation, 
Irradiation Effects on 
zymes and Other Cellular Constituents, 
Morphological Ir- 
Time Factor 
in Radiobiology, Studies on the Dis- 


tribution of Isotopes in Tissues, Alpha- 


Chemical 
chemi al 
Physiological and 


radiation Changes, The 


ls, and 
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The problem was to evaluate performance of the 
complete reactor power system design, shown 
blocked out in preliminary form above. 

It was natural for Ford Instrument nuclear 
engineers to turn to the digital computer for 
this. They have two of them on hand—one with 
accessories for differential analysis—as well as 
experienced programmers. Ford also has access 
to the vast computing facilities of Remington 
Rand Univac Division of Sperry Rand. The flex- 
ibility, high speed and accuracy of digital tech- 
niques were especially applicable to this type 
of engineering analysis. 

Partial results of digital analysis are shown 
in the two available power vs. time curves at 
left. They show the effects of a change in throt- 
tle and bypass valve settings. Initial analysis 
revealed the poorly damped oscillatory curve 
at top left. After a simple system modification, 
reanalysis produced the smooth change and 


RECUPERATOR 


aaah 














Digital analysis tests reactor system 


...without spending a nickel on hardware 


quick settling of the lower curve. All without a 
nickel spent on hardware! 

Reactor system simulation is only one of the 
nucleonic activities at Ford Instrument Co. Oth- 
ers include: Design of a complete closed-cycle 
gas-cooled reactor; development of fuel ele- 
ments, including high temperature studies; 
manufacture of control rod drive mechanisms 
(e.g., those used in the submarine Seawolf) ; 
control rod position indicators; magnetic and 
transistor amplifiers for nuclear applications; 
and studies of control rod and reactor materi- 
als. In addition, Ford Instrument is conducting 
numerous feasibility and experimental studies 
in the nuclear field, including the application 
of digital techniques to reactor control. 

Put Ford Instrument nucleonic capabilities 
to work on your problems. Write to Nuclear 
Sales, Ford Instrument Co., 31-10 Thomson 
Avenue, Long Island City 1, N.Y. 


FORD iiSTRUMERNT Co. 


DIVISION OF SPERRY RAND CORPORATION 


OF SCIENTIFIC, 


ENGINEERING AND PRODUCTION TALENT 





internuclear 


) 
| 
i 
I 


company Z7%,S~ 
offers YOU Engineering Design and Consulting 
Services in the field of nuclear technology 


We are an independent, staff-owned, private firm operating throughout 


the free world. 


internuclear has no manufacturing affiliations and is completely unbiased, 
regarding the merits of any particular type of nuclear reactor and equip- 
ment manufactured anywhere in the world 


Internuclear Compony's include applications of British, French, 


Canadian and American Technology 


services 


ENGINEERING STUDIES 
DESIGN 

DEVELOPMENT 
OPERATION 


Nuclear Reactors of all types for: 


Electric Power 

Ship Propulsion 

Process Heat 
Radioisotope Production 
Engineering Test 
Research 


Waste Disposal Systems 
Chemical Processing Plants 


Projects of Special Interest: 


© A Large Nuclear Power Plant in Italy 


Consulting services on selection, design and construction for Societa Elettro- 


nucleare Nazionale. 


® Ship Propulsion. 
Preliminary design of gas-cooled nuclear reactor for General Motors Corporation 


® An Advanced Engineering Testing Reactor. 
Selection of concept and preliminary design 
of 1.5 x 10” in large irradiation loop facilities _-« oe 
Energy Commission. 


to achieve thermal-nevtron fluxes 
the U. S. Atomic 


® A high flux University Research Reactor 
Selection of concept and preliminary design 
>3x 10" in a 5 MW reactor 


® Special purpose reactors for heat and power 
Development of reactor design concepts for use in chemical and pulp industries. 


to give thermal nevtron fiux of 


® Food irradiation reactors and facilities 
Selection of concept and preliminary design for U. $. Atomic Energy Commission. 


® Nuclear Aircraft Engine reactors 


Services available throughout the free world . . . write for further information 
or contact ovr representotive at the Geneva Conference Booth 


internuclear 
me company 


Cable: INTERNUC 
Clayton 5, Missouri 
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radioisotopes 
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Radioactive 
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Safety Techniques for 
Tracers, by J. C. Cam- 


bridge | ersity Press, Cambridge, 
ng., 1958, xii +68 pages, $1.75). 
Probably the biggest problem in health 
inlorma- 


phy sics Is to disseminate basi 


tion to people who need 
ties of it This 
The precautions are 
out. Appendices list 
like dangerous 
permissible 


ill quanti- 
bill. 
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book fills the 
essential 
useful figures 
and maximum 
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matter is left for other authors to put 
A final chapter 
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amounts. 
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ist of do’s and dont’s for 

y worker. If every radio- 
in could pass a satis- 

g test on this little 

s supervising health physi- 
el quite secure concerning 


his charges 


ALSO OF NOTE 


A Directory to Nuclear Data Tabula- 
tions l r compilations of experi- 
retical data in basic 
and chemistry are 
directory was pre- 
and R. C. Gibbs at 
tion of the National 
iences-National Re- 
inder the auspices of 
p. Superintendent of 
Government Printing 
6, D. C., $ 
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Fission Confusion 


No. 24, “Fis- 
U, Th and 
78), that a 
1 the edited 


entence at the bot- 
d: “‘The other two 
fission-product distribu- 
ermal-neutron fission of 
and from fission-neu- 
- and U2 .” 
bibliography, in refs. 5 
ge Table 1 to Table 2, and 
1942 to 1492. 
last footnote should 
as 2.3%, not 2-3%; 


hange Table 1 to 


xt-to-last sentence of in- 

ild read: “‘ Parentheses 
probably occurs in 

s not been so observed”: 
696 to 693 and add: 
Canadian mass-spec- 

ta’’; in ref. 13, add after 
uss-spectrometric data”; in 
ertical solid arrow should 
ed from 74-s Ag" to 7.6-d 
hain 133, ref. 43 should be 42. 
—Seyrmour Katcorr 
Chemistry Department 


khaven National Laboratory 
Upton, N. Y. 
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“TRANSISTORS 7007" 


providing 


SCALER LIFETIME DEPENDABILITY 





... A PRESET COUNT DECADE ENGINEERED 
FOR SUPERIOR PERFORMANCE WITH... 


FAST aesorution TIME 


LESS THAN ONE MICROSECOND 


SENS17/V/7 Y 


ONE MILLIVOLT 


COMFPACTVESS 


PLUG-IN TRANSISTOR MODULES 


Model T-1700 Decade Scaler, a new concept in the field 
of nuclear instrumentation, combines transistor and plug-in, 
Printed circuitry with preset count controls to provide 
instantaneous counting results on a six-digit, in-line, neon 
SAND .MOW readout. Engineered for optimum performance with scin- 
FOR COMPLETE  tillation, geiger.or proportional counters, this instrument 
jabenmation hes a maximum counting rate of more than 500,000 
counts per second and input sensitivities of one millivolt 
and 200 millivolts. Power supplies are well regulated, 
ond the high voltage variable from 500 to 3,000 volts 


at one milliompere. 


8 ‘ins TRUM™MEN T cOoOmM PAWN Y 


9842 MANCHESTER ROAD ... ST. LOUIS 19, MO. 


A DIVISION OF NUCLEAR ge sents OF AMERICA... 
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Kett Designs and Develops Reactor Components 


This 6-year-old firm recently moved into a new 20,300-sq-ft laboratory and plant 


where it is continuing to design and 
atomic-energy field—seal-weld 
neutron collimators and 


seal-weld cutting machines wer 


cutting 


control 


reactor, each severing a specific seal. 
vessel-closure seal. Typical of ret 


use in the maintenance of the steam 


Reactor being designed by Westinghous« 


Power & Light Co. The manipul 


openings to repair any of 1,550 radioas 


collimator was designed by Kett 
Tower Shielding Reactor at Oak 
can be rotated or inclined 
Center, Inc., Pompano Beach, Fla 


to travers 


Solenoid Valve 


Model P/N 220155 
(above) is four-way, three-position, 
solenoid-actuated unit rated at 100 
psi and operated by 115 v, 60 cycles 
a-c. It has been tested for 
million cycles of operation 
malfunctioning. This valve will with- 
stand surge pressures of at least 250 
psi.—Whittaker Controls Div., Tele- 
computing Corp., 915 N. Citrus Ave., 
Hollywood, Calif. 


Bonding Material 


“Interact” is process that, through 
eutectic reaction, bonds aluminum to 
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plug-in Vaive 


several 


without 


machine s 


mechanisms, am 


itor rea 


or narrow-beam 
Ridge 


any pattern desired. 


1 


devel p specialized equipment for the 


remote-handling equipment 
mg others. Four different 
own above is for the pressure- 

ng juipm«e nt isa manipulato1 lor 
itors of the Pennsylvania Advanced 


Elaetr 
I trl 


Corp. for the Pennsylvania 
either of two 13-in. access 
A neutron 


neutron-shielding tests in the 


nes into 


slurry-carrying tubes. 


The unit is remotely controlled and 
Kett Technical 


inum and other similar and dis- 
similar nonferrous metals to each other. 
lable in three forms: Interact-S 
is intended for T butt 
ind other exposed joints; Interact-E is 


It is ava 
joints, joints 
made 
Interact-G is 


for joining broader areas and 
intended for low-tem- 


perature and for other large 


| joining 


surfaces. The joining operation can 
be accomplished manually by using 
or by conveyor techniques for 
mass production.—Intertectics In 

Northfield and Forbes Rds., Bedford, 


Ohio. 


torch 


Electrostatic Generators 


Model CD 600-4 is compact 600-ky 
unit yielding regulated, stabilized volt- 
age on flexible cable to supply ions or elec- 
trons to accelerators. Output voltage 
is continuously variable from 0 to 600 
kv; maximum current at any voltage is 
4 ma. Polarity: negative (type N) 
positive (type P), reversible (type R). 
When current varies, and for fixed 


variations 

with 
+5 kv. 
equilibrium has 
Internal 


setting of controls, voltag: 


are 2.4 kv/ma. Fluctuations 


periods up to a lew sec onds are 
Drift, after 
reached, is 0.0005/hr 


thermal 


is ~500 puuf 

n 50 is a 50-kv high-stability 
designed for overpotential, 
d-c Output 

is variable from 0 to 50 kv 
continuously (Samtron 50 A) or step by 
step (Samtron 50 B) in 1,000-volt steps 
setting to within 2% of 
Output both 
Polarity is negative 


ructive, testing 


with voltage 
true value. current of 
is 0.5 ma (max). 
Regulation is 
Internal capacitance is 0.001 

Also available is model K 300-1, 

a 300-k 


150-2 


with respe t to ground. 


power supply and model K 
150-kw electrostatic genera- 
Instruments, In 50 


York 4,N. Y 


tor.—Cosmic 


2» ] " \ 
road L\ Yew 


Air Monitor 
Monitor w 


gamma radi 


detect beta and 


alpha 
tions in samples from as 


man is twenty rooms Measures 


ion-chamber current to 3 X 10-'4 amp. 
ular 
Audible 


itiometric 


hts indicate what parti 


‘1 ; 
( ol1ored lig 


monitored 


room is pemg 
} 
il 


aiarms as a pote! 


recorade! nd/or controller can be 


connected to the instrument.—Process 
Div., 


2500 Fullerton Rd 


Instruments Jeckman Instru- 


ments In Fuller- 


ton, Cali 


Drawbench 


hydraulic draw bench 
5-ft 


, : ] lees 
variable drawing speeds. 


A 1,000-l 


(above) has length of draw and 
Fenn Manu- 


facturing Co., Newington, Conn. 


High-Temperaure Balls 


Precision balls that will operate at ele- 
vated temperatures are made of T-l, 
T-2, T-5, M-2, M-10, M-50, Cobenium, 
modified 440, Stellite Inconel. 
Other materials can be supplied upon 
Metal balls 
tolerances as close as 
Hartford Steel Ball Co., 
Hartford, Conn. 
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and 


are made to 
+ 0.00001 in.— 
Inc., West 


request. 





Linear Actuator 


itrol is for high-precision applica- 


here linear motion must be 
Linea- 


motor has built-in poten- 


to control signal. 
produce remote indication 
Positioning accuracies of 
10-in. 
accuracies for 


ire provided for a 
greater 

can 
(3-15 
1a or variable frequency). 


( ‘ontrol signal 


rom any transducer 
the lineatrol is through 
k and pinion with thrust 
to 1,000 lb and wide variety 
lengths rates.—The 
3235 W. Hampton Ave., 

9 Wis 


and 


High-Speed Scaler 


ng a high-voltage power sup- 
tiscaler II stable dis- 
ilibrated at input from 
tesolving time is ~5 

ity of 99,999 counts is 
five cold-cathode Deka- 
Baird-Atomic, Inc., 

td., Cambridge 38, 


has 


Tritiated Thymidine 


pure tritiated thymi- 
in sterile aqueous solu- 
immediately in stand- 
activity of 
1 mc/ml); 
0.5 me/ml). 
Inc., 230 


Mt. Vernon, N. Y. 


Spec ifie 
I iole 5 mec 
- 250 uw 


iboratories 
ratories, 


Wire Covering 


Zippertubing 
m certain effects of nuclear 
Made of lead-saturated 
glass cloth with a vinyl surface, water- 
proof Zippertubing can be zipped off 
and destroyed when contaminated. 
With wall thickness of 0.015 in., it is 
available in all sizes from 3¢-in. i.d. up, 
in increments of 1g in. and in lengths 
5 The Zippertubing Co., 
Pedro St., Los Angeles 14, 


protects cables, wires and 
cont! 


raqdiat 


from 25 ft 
752 Ss. Sal 


Calif 
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GEC Remote Power Manipulator 


The usual mechanical linkage between the manipulator and its control 


console 


has been eliminated in this new design capable of handling objects weighing up 


to 750 Ib. 


quency, 3¢, induction motors fitted 


The manipulator is powered by radiation-resistant, variable-fre- 
with 


integral electromagnetic brakes 


Variable-frequen v current is supplied from the console by sets of variable -speed, 


d-c motors coupled to generators. 
amplifier in the armature circuits. 


from potentioms ters that are coupled to two control sticks. 
plas ement of the manipulator elements is proportional to the speed of th 
General Electric Co., Ltd., Magnet Hous« 


sponding stick movement 
London W. C. 2, Eng! 


Density-Measurement System 

or controls fluid 
density, specific gravity 
or related quantities independent of 


System measures and 
percent solids 
flow rate and pressure. Depending on 
process and material measured, long 
+0.001 specific 
obtainable. 
circuits main- 


accuracies of 
gravity or better 
Built-in standardizing 


term 


are 


tain accuracy and calibration, and any 
component, except radiation source or 
detector, can be replaced without af- 
fecting calibration.—Industrial Nu- 
cleonics Corp., 1205 Chesapeake Ave., 
Columbus 12, Ohio. 


Small 100-kc Counter Tube 


Type 7155 is equipped with three out- 
put cathodes in a T-54 bulb. It can 
be used in portable and airborne equip- 
ment for both electrical 
readout.—Sylvania Electric Products 
Inc., 1740 Broadway, N. Y. 19, N. Y. 


visual and 


Speed variation is provided by a magnetic 
The control windings of the amplifiers are fed 


The degree of dis- 
} 


orre- 


Kingsway, 


Nuclear Instruments 


Hand and clothing monitor measures 
both sides of both hands simu taneously 
for alpha and beta contamination by 
means of four scintillation counters 
Clothing monitor's alpha probe consists 
of scintillation counter feeding loga- 
rithmic ratemeter, and beta-gamma 
probe halogen-quenched G-M 
tube. Corona power supply has been 
designed for use with photomultipliers, 
G-M counters and other applications 
requiring accurate voltage at low cur- 
rent. Maximum output current is 
100 wa and stability ratio is 100:1.— 
EMI Electronics Ltd., Hayes, Mid- 


dlesex, England. 


uses 


Nuclear Battery 

Model K nuclear battery, which can 
deliver higher currents and is safer than 
strontium-90 models, uses krypton-85, 
an inert gas that is not absorbed by the 
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Cary Vibrating Reed Electrometer 
simplifies C'*,H? and S35 determinations 


DETECTS AS LITTLE AS 10°'? CURIES—The 

high sensitivity and high precision 

of the Cary Model 31 Electrometer 
ermit minimum amounts of costly 
‘tagged” materials to be used in radio- 

active isotope studies, saving enough to 

pay for the instrument in a short time 

and materially reducing the hazard to 
iving experimental subjects. 

This greater sensitivity, plus the de- 
velopment of simplified experimental 
procedures, make the Cary Model 31 
particularly valuable in determination 
of C14 and H? in biological and chemi- 
cal samples. With these new tech- 
niques, the smaller samples may be 
used and the use of a precipitate with 
its inaccuracies and time-consuming 
preparation is eliminated. Instead, sam- 
ples are directly converted into a gas 
which can be measured with an ioniza- 
tion chamber and a Cary Model 31. 

The ionization chamber and vibrating 
reed electrometer offer the only conve- 
nient accurate method of measuring 
radioactivity of COo-air mixtures in 
flowing systems, such as are encoun- 
tered in in-vivo studies. 


One research group led by Dr. Bert 
M. Tolbert has had considerable suc- 
cess in applying these procedures to a 
wide variety of samples and research 
problems, including studies of animals. 


NEW REVIEW PAPER 
Dr. Tolbert, now at 
the University of Col- 
orado, has authored a 
46-page paper cover- 
ing detailed proce- 
dures for C1# and 
Tritium assays, ion- 
chamber theory, 
samples and sample 
preparations, combustion of organic 
compounds to COs, design and con- 
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struction of ion chambers and meas- 
urement of ion chamber currents and 
approximate calibration data. Copies of 
the paper are available from Technical 
Reports Section, Department of Com- 
merce, Office of Technical Services 
Washington 25, D.C., for $1.25 each 
When requesting a copy, please ask for 
Bulletin UCRL-3499 


OTHER USEFUL APPLICATIONS 


Measurement of radioactivity is only 
one of many applications where the 
Model 31 can be used advantageously. 
For example, amplification and meas- 
urement of ion currents in mass spec- 
trometry, pH determinations, precise 
measurements of small charges, cur- 
rents, or voltages from a high imped- 
ance source can all be made faster, 
simpler, less expensively and far more 
accurately using the Model 31. 


BRIEF SPECIFICATIONS 
OF THE MODEL 31 


Accuracy — Measurements reproducible to within 
1%. Accuracy limited only by the accuracy of 
the recorder, potentiometer, or meter used. 
Reliability—No grid current, greater freedom 
from zero drift. Much more rugged than other 
types of electrometers. 

Stability —Open circuit input; less than 6 x 10- 
coulombs rms short period noise; less than 
5x 10-" amperes steady drift. Short circuit in- 
pats less than 0.02 mv rms short period noise; 
ess than 0.2 mv per day steady drift. 

10 standard ranges —Ranges provided on the 
Model 31 are 1, 3, 10, 30, 100, 300, 1,000 mv, 
and 3, 10, 30 volts. The output of the Model 31 
will operate a 1 ma recording milliammeter or a 
standard recording potentiometer. 
Accessories —!onization chambers, recorders and 
various special modifications and accessories are 
available for all types of electrometer uses. 


A new catalog on the Cary Model 31 is 
available. Write for your copy today to 
Applied Physics Corporation, 362 West 
Colorado St., Pasadena 1, California. 
Ask for Data File K9-78 
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body. It is small (l%6 by He in.), 
lightweight (22 gm), has operating 
and shelf life of ~10 yr, current rating 
of 10-1,000 nua (~5 times that of Sr 
batteries), open-circuit 
several thousand volts, linear charging 
It can 
also be made in larger sizes with 
10-*-10-? amp current ratings.—Pat- 
terson, Moos Div., Universal Winding 
Co., Ine., 90-28 Van Wyck Exwy, 
Jamaica 18, N. Y. 


potential of 


rate to several hundred volts. 


Industrial pH Gear 


Model 28A pH meter (above 
porates isopotential control system to 
effect full 
compensation. Circuit and feedback 
system provides stability of +0.02 in 
pH per 24-hr period—EIL Instru- 
30x 801, Philadelphia 5, 


incor- 


automatic temperature 


ments, P. O. 
Pa. 


Ultrasonic Equipment 


Ultrasonic processing equipment uses 
transducer element constructed mainly 
of solid metal sections joined to 
stainless-steel radiating surfaces by 
welded studs. Self-contained stain- 
less-steel Sonitanks range in size from 
6qtto 50 gal. For larger installations, 
transducers can be built into all- 
welded, hermetically sealed, immersion 
Sonicells for use in existing tanks 
These are made in sizes from 100-300 
sq in. of radiating surface—General 
Ultrasonics Co., 67 Mulberry St., 
Hartford, Conn. 


Precision Pulse Generator 


Model PPG-256 precision pulse gen- 
erator uses mercury relay for genera- 
tion of positive or negative pulses at 
60 cps. Output pulse amplitude can 
be varied over 100-v range in 256 
discrete steps with ratio accuracy of 
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stability is 0.05% 
Tullamore Elec- 
vy, 6055 S. Ashland 


Electronic Integrator 


ise in ¢ hromatographic 

V adaptable 

rial processes where it is 

measured variable 

inting rate is 2,400 

m at full-scale read- 

manual switch); 

at point of reading. 

truments Div., Barber- 
kford, Ill 


Survey Meter 


B-1 gamma/beta log/linear 
meter features fast 
0-l-mr/hr linear scale, 

iunges from 0.5 to 500 

5 to 500 r/hr, mercury- 
300-hr-continuous or 

it life and is energy 

vithin 10% from 80 kev 

Riggs Nucleonics Corp., 

Victory Blvd., Burbank, Calif. 


Fiuid-Density Gage 


‘ 


\SR-3 measures fluid density, 
g tv or per cent solids in 
ill-seale range as narrow 

we 


und precision of +2 
veratures to 350° F 


Corp., 2236 Bogen St., 


t+, Uhio0. 


Remote-Handling Tool 


[odel RHT-60 remote-handling tool 
vailable in either 3-ft or 

ussembly with four dif- 
ttachments. Four special 

ites can be used to store 
nts.—Atomic Accessories, 

Jamaica Ave., Bellerose 
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source for your 22s" 


product design an 


70 direct to your local 
Industrial Tube Distribut 
He is “Laboratory 


lube needs Headquarters” for RCA 
eee tubes “across the board.” 


He offers you the 


your RCA Industrial ocSAP"" 


photoelect 


: 
counting, oscil] 


Tube Distributor and rectifier appl 


For prompt 


RADIO CORPORATION OF AMERICA 


» Electron Tube Division Harrison, N. J. 


Get your copy of the new 24-page RCA techni- 
cal catalog “RCA Receiving-Type Tubes for In- 
dustry and Communications” RIT-104A—from 
your RCA Industrial Tube Distributor. 





PRODUCTS & MATERIALS 


This arlicie starts on page il¢ 


packless 
valves 


Hoke packless valves are 

designed for tough applications, 

like critical high vacuums, 

corrosive or dangerous fluids 

and high temperatures. Our experience 

with these problems has resulted in a line 

of packless valves broad enough to suit most 

every need. The valves shown here are typical Hoke 
designs. These and others are explained in detail in 


Vacuum Furnace 
Model] 


F-9 vacuum furnace is capable 


Bulletin PV656. Write for it. It’s yours for the asking! of 


‘OK 


attaining temperatures excess ol! 


2.000° C and has capacit 10 ib ot 


steel or volume equivalent crucible 


HOKE is to be tilt-poured and 25 ll if bottom- 
INCORPORATED 
Fluid Control Specialists 
S. DEAN STREET, ENGLEWOOD, N. J. 


ised Pumping system can 
Hg in 18 min 
and 3 X 10 mm finally.—Kinney 
Mfg The New York 
Co., 3529 W 
Mas 


LITERATURE AVAILABLE 


phosphors, the 


of which remains stable 


plug iS 
reach | K 10°* mm of 
Air 
B ston 30 


Brake 


ishington St 


Plastic scintillation 
periormance 
over years of application, is subject of 


S-100-1.—Cri Inc., 
Ave., Westwood, N. J 


2-p sulletin 


123 Wooland 


stais, 


Deuterium-labeled compounds are 
i-p Volk Radio- 
Clark St., Chi- 


catalog 


5412 N 


listed in 
chemical Co., 


cago 4) I! 


Cerium, lanthanum, neodymium and 
other rare-earth metals and alloys in 


ingot, rod, pellet, turnings or powder 
are covered in file folder. 
Metals, Inc., 45-65 Manufacturers P1., 


Newark 5, N. J. 


New Process 


LEVINTHAL 


thallium-activated 


Grown in a new facility backed by several 
years of reseorch, Levinthal Nol(T!) crystols 
are supplied in a variety of forms al! having 
the advontages of improved uniformity of thal 
lium distribution and improved optical clarity 

Crystals rough-cut, in standard housings, or 
in mountings to meet special requirements can 


LEVINTHAL ELECTRONIC PRODUCTS, INC. 
PALO ALTO 3, CALIFORNIA 


STANFORD INDUSTRIAL PARK 


120 


sodium-iodide crystals 


be provided in any sizes or configurations ob- 
tainable from 5-in. diameter by 4-in. length 
ingots 

Ask also for details on the 2-in., 3-in., and 
5-in. Levinthal Scintillation Transducers: in- 
tegrally packaged crystals, photomultipliers, 


ond preomplifiers 
{ é } 


oA NUCLEAR DIVISION 


“Vacuum Furnaces” is title of Data 
Sheet 660.—Vacuum Equipment Div., 
F. J. Stokes Corp., 5500 Tabor Rd., 
Philadelphia 20, Pa. 


Lithium, cesium and rubidium are cov- 
ered in 24-p brochure with up-to-date 
facts current 
prices principle users and producers.— 


July, 1958 - NUCLEONICS 


and figures, including 





plorations Ltd., Toronto, 


nada 


Data Sheet 501 
sical, chemical and high- 

Research 
Providencia 


ee Oxide 


operties 
170 W 


instruments and accessories 
i-p Price List 58. 
of America, 196 De- 
N. Y. 


Nuclear 


Brooklyn 31, 
DEKATRON, a -cathode glow trans- 
nting, timing and con- 
ns, is described in 2-p 
rd-Atomic, Inc., 33 Uni- 
ambridge 38, Mass. 
‘tion kit is offered 
Magnaflux Corp., 
ce Ave., 


Dye-penetrant insp« 


Chicago 31, 


Progress in Nuclear Medicine’’ is 
lL 2 booklet that includes 12 
nterest to all 
euticals Abbott 
Chicago, Ill 


users of 


Lab = 


High-vacuum components, equipment 
given 16-p product 
I list.—National 
70 Memorial 


i? \iaes 


Drive, 


Fuel-element fabrication facilities are 
+-p bulletin.—D. E. Make- 
Pine and 


LASS 


Diaphragm seals are described in 2-p 
250 Brooks Rotameter Co.. 


132, Lansdale, Pa. 


Isotopes and lsotope-Labeled Com- 
tle of 15-p Price List “‘¢ 
boratories, 800 Delaware 
10, Calif. 


pounds’ is t 
Bio-Rad 


Berk 


Castings for valves and fittings for 
er plants are discussed in 
that places emphasis on 
ntal design principles and 
juality control.—Cooper Alloy 

le, N. J. 


including 

are de- 
-Arthur 8. 
Knox Ave., 


cepormnery apparatus, 
! equipment, 


tographic 
19 


p. catalog. 
6001 8. 


Your New Atomic Power Plant’’ is 


titie of 16 p. 
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Dunham §8ts., 


brochure meant for dis- | 


PRE 


ERRED 


During the past 6 years, the proven performance of the EKCO Model 1079-C Vibrat- 
ing Reed Electrometer has made it preferred by actual users, both here and abroad. 
Low in cost, compact, rugged and easily serviced; its high, full-scale sensitivity and 
inherent stability makes the EKCO Model 1079-C ideal for all applications involving 


small current and voltage measurements. 


STABILITY: bes +1 mv, 
SENSITIVITY 
RANGES: .... 
INPUT: 
OUTPUT:... 
POWER: .. 


WEIGHT: ... Only 29 Ibs., 


day-to-doy 

0.03 uuo full-scale reading @ mox. 
0-30, 0-100, 0-300, 0-1000 mv. 
Internal, switch-controlied, 10°, 10”, 
Operates with 1 ma or 100 mv recorder. 
110/120 or 200/250 v, 40/60 cps, 40 w. 
complete with cables. 


10” ohm resistors. 


Write TODAY for dota on EKCO's complete line of nucleonic test equipment 


AMERICAN TRADAIR CORP. 


34-01 30th Street, Long Island City 6, N. Y. 


U. S. SALES & SERVICE for 


Dept. N7 


EKCO ELECTRONICS, LTD., Essex, England 


ONTAMINATED At 


If your laboratory, plant, facility or area contains 
any radioactive facility, process or material—it is 
most desirable and often mandatory under law to 
protect yourself and others as well as provide per- 
manent chart records of airborne radioactivity. 

The possible hazard to you, your employees or 
your neighboring population of inhalation of radio- 
active airborne particles is far greater than that 
caused by generai exposure to radiation from 
external sources. 

These factors have led Health Physics experts to 
urge that “time consuming surface monitoring 
procedures should be de-emphasized in relation to 
air sampling and bioassay criteria of absorption.” 





(Eisenbud, Blatz and Barry; NUCLEONICS, 12 No. 
8, 12, 1954). 

It follows, therefore, that reliable, accurate and 
sensitive monitors for airborne radioactivity are 
of the greatest importance in any laboratory or in- 
stallation where work with radioactive substances 
is in progress. 

Anton Air Particle Monitors are available in either 
fixed filter paper or moving filter paper models 
Units are available for detection of alpha, beta and 
gamma. This equipment is based on the latest 
A.E.C. and Military designs and is available from 
immediate and continuous production. 


ANTON ELECTRONIC LABORATORIES, INC. 
1226 Flushing Avenue, Brooklyn 37, New York 


YES send complete data about Airborne Radioactive Particle Monitors for 


(] Alpha 
NAME 
CO. OR INSTIT. 
ADDRESS 
CITY 


ANTON ELE! 


(CD Beta 


IRONIC LABORAT 


( Gamma Dj All 


RIES, INC 


A subsidiary of United States Hoffman Machinery Corporation 


1226 FLUSHING AVE., BROOKLYN 37, 


N. Y. 





Beta reference source set 


CALIBRATED BETA 
REFERENCE SOURCES 


Five reference sources (Carbon-14, Cobalt-60, 
Thallium-204, Bismuth-210, Protoactinium-234 
plus spare mounts and copper planchets), with 
maximum energies from 0.155 to 2.32 Mev cover 
the energy spectrum range of most beta emit- 
ting radioisotopes. Ideal for use as check sources 
for testing counting equipment or as calibrated 
sources for determining millicurie strength of 
unknown samples having higher energy betas. 
Accuracy of calibration estimated to be within 
10%. Sources contain between .01 and 1.0 
microcuries. 

C-14 and H-3 standard reference source com- 
pounds also available. 


Technica! bulletin with complete source infor- 
mation and specifications available on request. 


new england 


57S ALBANY STREET, 
SALES REPS: Atomic Associates, Inc., Pockord 
Instrument Sales Corp., Rodionics, Lid., 
(Montreal). 


corp. 








© 


IATION 


-— 
_DETECTTO/N 


TO SAFEGUARD YOUR EMPLOYEES 
4 / 


FILM 
BADGE 


SERVICE 


* BETA-GAMMA * NEUTRON 


Custom service—tailored to your 
needs 


Fast, efficient—consistently 
accurate 


Wide range—10mr to 10008 


Cable Address: HEPPHYSICS 


HEALTH PHYSICS 
SERVICES CO. 


1109-13 Low St. - Baltimore 2, MD. 
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Department starts on page 116 


tribution in Central Utilities area 
Iowa, Minn., Neb., N. D., S. D., 
Wise., ete.).—Pioneer Service & Engi- 
neering Co., 231 S. LaSalle St., Chi- 


o 4, Ill. 


Globe valves are described in 20-p. 
Catalog Section B-2.—Associated Valve 
& Engineering Co., 1150 W. Marquette 
Rd., Chicago 21, Ill. 


‘Feed Materials for Nuclear Power’’ 
is title of 16-p. oversized brochure de- 
scribing feed materials plant.—Davi- 
son Chemical Co. Div., W. R. Grace & 


Co., Erwin, Tenn. 


Electronic circuitry is described in 9-p. 
ler.—Beck’s Inc., 300 E. 5th St., 
St. Paul 1, Minn. 


Pyrometer supplies, including thermo- 
ouple assemblies and 


are described in 52-p. Catalog G100-8 


components 


Regulator 
Phila- 


Minneapolis-Honeywell 
Wayne and Windrim Ave., 
hia 44, Pa. 


‘British Nucleonic Instruments 1957"' 

tle of 175-p. book that includes 
lassified index and technical data.— 
Instrument Manufacturers’ 
Association of Great Britain, 20 Queen 
Ann St., London W. 1, England. 


scientific 


Super-alloy tubing is described in 10-p. 
3ulletin 70.—Superior Tube Co., 1552 
Germantown Ave., Norristown, Pa. 


Carbon-14 compounds available from 
stock are given 2-p. price list.—Volk 
tadiochemical Co., 5412 N. Clark St., 
Chicago 40, Il. 


‘‘Metallurgical Applications of Rare 
Earths’ is title of 42-p. compilation of 
abstracts prepared in survey covering 
ten years of literature from both U. 8S. 
and foreign sources.—Davison Chem- 
ical Co. Div., W. R. Grace & Co., P. O. 
30x 488, Pompton Plains, N. J. 


Technical papers available include 
‘Reactor Hazards Analysis,” ‘‘ Vessel 
Design for Explosive Mixtures,” “ Frag- 
ment Effects on Structural Elements”’ 
and “Nuclear Safety.”—Holmes & 
Narver, Inc., 828 §S. Figueroa St., 
Los Angeles 17, Calif. 


Thermocouple wire and extensions are 
listed in 8-p. Catalog 32.—Thermo 


Electr Inc., Saddle Brook, N. J. 
Nuclear engineering services are de- 
brochure.—Burns & Roe 


sroadway, New York 13 


picted in 4-p 
Inc.. 160 W 
N. ¥ 

Pulse handling instruments are listed 
catalog Rutherford 


Lindblade 


in short-f« 
Ele 
Culver City 


rm 


tronics Co., 38944 St., 


Calif 
Tritium-labeled compounds ar 
1601 Trap- 


given 
price list Tracerlab, Ine 
elo Rd., Waltham 54, Mass 
Fuel-element fabrication f: 
describe i-p. Bulletin 
Electric Co., 1 
5. N. Y 
Venturi meter tubes, their 
Ait ula- 
Bulle- 
In 


45 Harris 


Proportional counter is described in 
2-p. Data Sheet PC-58.—Nuclear 
Measurements Corp., 2460 N. Arling- 
ton A Indianapolis 18, Ind 

Flow meter engineering data are cov- 
Bulletin F1607.—The 
Waterbury 20, Conn 


In 


ered in 
Bristol ( 
Radiochromatogram scanner is sub- 
ject of 4-p. Publication 
14.—Nuclear-Chicago Corp., 223 W. 
Erie St., Chicago 10, IIL. 


Gamma-switch applications are shown 
in 4-p pamphlet. Isotope Ds velop- 
Ltd 
maston Wharf, Berkshire 


ments Beenham Grange, Alder- 


England. 


Stainless steel fittings are described 
in 8p -Vanton 
Equipment Corp. Div., Cooper Alloy 
Corp., 201 Ave., Hillside 
N. J. 


Pump &« 


booklet. 


Sweetland 


Applied research services offered are 
described in 12-p. brochure.—Booz- 
Allen Applied Research, Inc., 430 
Green Bay Rd., Kenilworth, Ill 

Rare earth metals are listed in com- 
bination data sheet and price list.— 
Research Chemicals Inc., P. O. Box 
431, Burbank, Calif. 


Radiation meters for safety monitoring 
and measurement are described in 4-p. 
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Div., 
nsistor Products Corp., 
r St., Westbury, N. Y. 


INDUSTRY NOTES 


t visit to the U.S., Prof. 
is presented with a pair 


ersal Atomics 


manipulators by the 
Central Research Labora- 
Minn. The 
t be installed at the In- 
Theoretical Physics at 
The 


Bohr was made “in 


Inc., Red Wing, 


pres- 


1 recognition of contri- 
made to science and 


Acoustica Associates, Mineola, N. Y., 
t uurth plant recently. 

er City, Calif., the new 

more than 6,000 sq 

production of ultra- 

including liquid- 


Ky., has an- 

to expand the 

ration to include heavy 
ication for the nuclear 
field. Tide 

Ind. are 
handling all types of 

, 


Tersonville, 


nrmng 
AIT iti 


L4-in., and heavier, 


Hamner Electronics Co., Inc., Prince- 
N. 1s announced the appoint- 
McCarthy Associates, 
Palo Alto, Calif., as 


s for its line of nuclear 


Fenn Manufacturing Co., Newington, 
Conn., has been awarded a large con- 
»y General Electric Co. for GE’s 
ear Propulsion project at 

iio. The contract in- 

tandem rolling mills and 
rial-handling equipment. 


Radiation Counter Laboratories, Inc., 
Skokie, Ill. has recently appointed 
Electromechanical Products, Ltd., Agin- 

irt, Ontario, to represent them in 


Nuclear Chemical Co. which started 
lucing radiochemicals labeled with 
bon-14 and sulfur-35 in 

mid-1957, has changed its name to 

Isotope Chemical Co., Chicago, IIL. 


tritium 


Nuclear Engineering Corp. has moved 
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its engineering and administrative 
departments to 2925 N. Broad St., 
Philadelphia, Pa., where its production 
department is located. 


Baird-Atomic, Inc., Cambridge, Mass., 
has appointed Radionics, Ltd., Mon- 
treal, Canada as Eastern 
representative for its line of atomic 
instruments and systems. 


Canadian 


The opening of a West Coast sales office 
announced by Sylvania- 
Corning Nuclear Corp., Bayside, N. Y. 
Marketing manager for the western 
region will be James O. Vadeboncoeur, 
formerly of the Atomic Power Div., 
Westinghouse Electric Corp. Mr. 
Vadeboncoeur was supervisor of central 


has been 


production, planning and control of 


house’s Bettis Plant during the fabrica- 
tion of the Mk I core for the 
Nautilus. 


USS 


Atomic Associates, Inc., New York, 
N. Y. will expand its representation of 
the Baird-Atomic, Inc. line of atomic 
instruments to include the entire U.S 
except for the 
Atomic Associates also represents the 
New England Nuclear Corp., radio- 
chemicals; Packard Instrument Co., Inc., 
liquid scintillation spectrometers for 
tritium and carbon analyses; Pacific 
Electro-Nuclear Co., pulse-height ana- 
lyzers: R. S. Landaver Jr. & Co., 
radiation exposure Atomic 


} 


mid-central section. 


devices: 


Accessories Inc., radiation-laboratory | 


equipment; and, announced recently, 
Acoustica Associates, Inc., ultrasonic 
decontaminating equipment. 


The Chalk River transistorized 100- 
channel pulse-height analyzer, called 
the “‘kicksorter,” will be manufactured 
and sold in the U. S. by the Cincinnati 
Div. of Bendix Aviation Corp. under 
a licensing agreement with its Canadian 
subsidiary, Computing Devices of 
Canada, Ltd. 


Consolidated Electrodynamics Corp., 
Pasadena, Calif, and Hitemp Wires, 
Inc., Westbury, Conn. 
a nonexclusive agreement 
giving Hitemp the right to manu- 
facture and market ceramic-coated 
wire using Ceramicite, which possesses 
properties for resisting extreme heat 
conditions. 


have signed 


licensing 


Radiation Instrument 
Laboratory, Inc., Chicago, Ill., is ex- 
panding its facilities to provide larger 
experimental and production spaces. 








Development | 


ELIMINATE 
CLOTHING- 
DECONTAMINATION 
PROBLEMS 


A health physicist had 
many woes, decontaminating 
employees’ clothes. 


Now he’s really up 
to date, his troubles 
were ended by Interstate. 


The Atomic Energy Com- 
mission has licensed Inter- 
state Industrial Uniform 
Rental Service to supply and 
decontaminate _ protective 
clothing for companies in 
the nuclear field throughout 
the United States. 

Interstate’s rental pro- 
gram includes the garments 
of your choice—coveralls, 
lab coats, or shirts and 
pants—maintenance and de- 
contamination, all at a cost 
comparable to or less than 
your present costs. 


For additional information 
write to: 


INTERSTATE UNIFORM 
RENTAL SERVICE 


295 PARKER STREET 


SPRINGFIELD, MASSACHUSETTS 














NOW a 


MUST 


for 
MISSILE 
DEVELOPMENT 


* 


NUCLEAR 
RESEARCH 
PROGRAMS 


* 


Wherever 
Quick 
Accurate 
Identification 
of 

Airborne 
Particulate 
Matter 

is Vital 





< Stoplex 


, . 





NEW 
HI-VOLUME 
AIR SAMPLER 


accurately samples the air for 
radioactive material, particulate matter, etc. 


Hundreds used in Atomic Energy tests, and by Industries 
employing, developing and manufacturing nuclear 
products . . . Literally “inhales” an entire area with 
unparalleled speed and accuracy . . . Particles as small 
as 1/100th a micron in diameter have been accurately 
sampled by this unit . . . Portable . . . Designed for 
indoor and outdoor use . . . Indispensable for series or 





220 V models available. 





unit tests. 24V, 110V, & 
THE=Sfaplex 0. 


ee. ee eee AIR SAMPLER DIVISION 


l-H 4 783-—Sth Ave., Brooklyn 32, N.Y. 














RAPID 


48 DOMESTIC & WORLDWIDE ACCURATE 


coor Film 


For BETA, GAMMA, X-RAYS; NEUTRONS (1 week) 


We don't keep you 
matter where you are | 
exposed films to us. 


Badge Service (eee 


Clip-on, wrist 
or ring style 
waiting! You're entitled to—ond you get—speedy ‘‘local’’ service no 


iocoted: U.S., North America, overseas. Just airmail your feather-weight 
Accurate exposure reports are airmailed back within 48 hours after film 


is received. U.S. users who cirmai!l film to us receive reports within 4 to 5 days; foreign 


clients, within 1 week. 


Ten-to-one, thot's better service thon you are now getting. 


In film bodge service, reliability counts, too. Our 5-filter system assures highest accurocy 


over a wide range of 
Ask for Bulletin 20. 


Instruments for 
Research, Medicine, 
Education, Industry, 

Prospecting. 








energies and exposures. Records cre permanent and legal. 
Let us quote on your particular needs. Our low prices will surprise you. 


NUCLEONIC Corp. of America 


196 Degraw St. Brooklyn 31 N.Y 








Don’t let CONTAMINATED CLOTHING become a 


“NUCLEAR NUISANCE” 


Nuclear Laundry Service, Inc., assures a essary your investing in costly laundry 
constant supply of fresh ‘‘clean'’ protective equipment. 
clothing for your personnel, making unnec- 


3 OUTSTANDING FEATURES OF OUR NATIONWIDE SERVICE! 


1 RENTAL of protective 

* clothing especially de- 
signed to meet the 
demands of the nu- 
clear field. 


2 Fully accredited to ac- 3 Full insurance Cover- 
* cept any by-product, * age along with City, 
source or special nvu- State and A.E.C. ap- 
cleor moteria!l os de proval 
fined in the Atomic 
Energy Act 


For further information cal! Ploze 6-7418 or write 


NUCLEAR LAUNDRY SERVICE, Inc. 


WATERBURY 14, CONN 





NUCLEAR CAMPUS 


* Case Institute of Technology is con- 
sidering the construction of a test 
reactor under the Atomic Energy Com- 


t 


ram to sigh 


mission’s proposed prog 
long-term contracts for space in such 
facilities. AEC, in advising Congress 
that it would need clarification of its 
t negotiate such contracts 
1 Case as the best prospect under 
ind-rent program. The 
needs space in both ¢ ngineeri 
1 materials testing reactors to imp! 


its plans to double th 


ear fuel cycle It prefers 


ities rather 


ment reactors 


® The American Nuclear Society has 
established an annual graduate student 
award in memory of Mark M. Mills 
associate director of the California 
Radiation Laboratory, Livé 

s death in a helicoy 

pI ANS president Chauncey 

general manager of Atomics In- 
ternational, said the Mills award would 

to recognize “the outstanding 
graduate student working in the nu- 


"ear sciences, 


® AEC Program. AEC has put more 

than $5-million since June 1 into its 

pport program for nuclear training 

sical research; $3,508,555 in 

research grants went out 

en new and 54 mtinued 

and another $1,900,321 was 

41 colleges and universities 

their facilities for training 

cientists and engineers. The 

raining grants—$150,000 each 

to Cornell, Iowa State, Stan- 

ford and Worcester Polytechnic In- 

stitute. These schools, plus Virginia 

Polytechnic and Kansas Univ., will 

install small teaching reactors with 

the help of this latest round of grants 

VPI was awarded $114,000, Kansas 
$100,000. 


*The Atom’s Appeal. Lewis L 
Strauss, former AEC chairman, re- 
ported just prior to leaving office July 1 
that student and teacher requests for 
information from AEC have increased 
sharply this year. Requests through 
April have totalled 15,120 against only 
18,815 for the entire year 1957. They 
show interest ‘‘in all phases of atomic 
energy” and include requests from 
“nearly every foreign country.” All 
are answered: some with nuclear kits, 
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)f speeches or reports, 
lerable number” by 
ssion recognizes,” the 
said, “‘that behind each 

us mind that may 
significant contribu- 


l’s scientific and tech- 


* The University of Washington has 
res nsibilitv for a graduate 

it Hanford. The 

ontract July 1, 

the University of 

r Graduate Study 
pplants the nuclear 
onducted by Gen- 
1946 under a co- 
nt with the uni- 


state institutions In 


program with an 
$34,200 the first year. 
nce will be given to 

AEC and other govern- 
Gl and other AEC 
held in the 
) school under 

i for the most part 
fa ulty members 
and cooperating 
full-time teach- 
at present A 
will coordinate 
rch with work 


TY 


Aili 


pus 

e Technology, a 16 mm film 
by the 

I Angeles 


1 rental fee of 


University of 
is being made 
$2,300. 
17-program series of lec- 
suthorities as Wernher 
nv Ballistic Missile 
illiam-. H. Pickering, 
Jet Propulsion Lab- 
nia Institute of Tech- 
~e 


tal fee includes two 


otes which may be 


it published. 


*GE and Westinghouse have an- 
need extensive programs for finan- 
The 
Educational Foundation 
us committed $75,000 to 
isetts Institute of Tech- 
ts research reactor and 
The Foundation 
tal of $800,000 this year 
versities and individuals. 
rded 300 summer fellow- 
for further 
and mathematics. 


I scientific training. 


ratory 


teachers 


rence 
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TOBE DEUTSCHMANN «+ 


TOBE 


CREATIVE 
ENGINEERING 


THE NRG-200 
SERIES OF 
LOW-INDUCTANCE 
THERMONUGLEAR 
ENERGY-STORAGE 
CAPACITORS 


NRG-200 SERIES SPECIFICATIONS 








t 
Rating Self Inductance 


Type | Watt 
No Seconds Mfd. | DC Peak Microhenries) 
; ) 


| 
| 
| 





MRG-201|) 1000 
MRG-202| 1500 | 7.5 
NRG-203| 2000 | 10.0 
NRG-204| 3000 | 15.0 | 


|} $0 | 20 KV o4 





20 KV 





20 KV 
20 KV 














Tobe now announces the availability 
of a series of reliable, low-cost energy- 
storage capacitors for thermonuclear 
equipment and similar applications. 
The NRG-200 series capacitors have 
a minimum life expectancy of 1000 
operations, and may be operated at 
ambient temperatures up to 40°C. 
Maximum permissible reversal volt- 
age is 90%. They can be discharged 
into a very low-impedance load with 
complete safety. 


CAPACITOR PIONEERS SINCE 


For further technical information or 
engineering aid, write Tobe Deutsch- 
mann Corporation, Norwood, Mass. 


Specify 
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WHERE - TO - BUY 


This Where-To-Buy section has been 
established for manufacturers desir- 
ing advertising in space units smaller 
than run of book display space, and 
is available in units from one to four 
inches. Every ad is indexed. This 
section is both effective and econom- 
ical, to you, the advertiser. 

Rates are per inch per insertion 
Contract rates are based on the use 
of 6 or 12 issues within the contract 
year, and as specified below: 
1 Time $22.50 6 Times 

12 Times $19.50 


$21.00 


Send inquiries to 
Classified Advertising Division, 
Nucleonics, Post Office Box 12, 

N.Y. 36, N.Y 








URINALYSIS SERVICE 


NSEC laboratories are staffed and equipped to 

perform routine and emergency urinalysis for: 

* Total uranium 

* Enriched uranium ° Fission products 

* Plutonium * Gross activities 
* Other radicactive isotopes 


Nuclear Science and Engineering Comp. 


* Polonium 


P.O. Box 10901, Pittsburgh 36, Penna. 














THE MOST EXPERIENCED 


FILM BADGE SERVICE 
ST. JOHN X-RAY LABORATORY 
CALIFON, NEW JERSEY 
Established 1925 








Larger Sizes Now Available 
Hi-D® LEAD GLASS WINDOWS 


For use in steel, lead, and concrete walls. 
Send for Circular GS-4 
PENBERTHY INSTRUMENT CO. 
4301 6th AVE. SOUTH * SEATTLE &, WASH. 











Giant FREE CATALOG, Bi..ve> 


Sovellite 
te See the Wonders of Space! 
REQUEST FREE S0-PAGE CATALOG “ELI” 





NEW JERSEY 








| PROFESSIONAL 
SERVICES 











Mario Messa 


Physics and Engineering 
Consultation on instrumentation, high voltage, 
x-ray, metals, vacuum systems, and magnetic 
amplifiers. 22 years experience. 317 Grove 
St., Montclair, NJ. Pligrim 6-5996. 
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NEWSMAKERS 





Edison engineers have 
to the 
Development staff which will operate 


the 


Five Detroit 
been named Power Reactor 
Enrico Fermi reactor under con- 
struction at Lagoona Beach, Mich. 
They are: William C. Morrison, oper- 
iting engineer; Orville E. Homeister, 
technical engineer; Richard G. Rateick, 
technical engineer; and William 
F. Colbert and Eugene H. Newton, 


shilt engineers. 


asst 


Stanley B. Roboff, a 


ars’ activity in the nuclear field 


veteran of 15 


has been de sig- 
nated by Syly 
Nuclear 


to head up a newly- 


ania- 


Corning 


expanded market- 
ing organization 
for the firm. As 
part of SYLCOR’s 
enlarged market- 
ing emphasis, 
Bernard Kopel- 
man has been named director of mar- 


Roboft 


ket development. Kopelman will 


charged with de- 
velopme nt of new 
markets for exist- 
ing products and 
developm«e nt of 
new prodt ct lines. 
Roboff’s new mar- 
keting 
tion includes three 


organiza- 


regional managers 


Kopelman and a 


supervisor 
iarketing service. Leonard Smiley, 
the northern 


Whitman, eastern region 


manager for 

Charles I. 
nager; James O. Vadeboncoeur, 

manager; and Robert 


region, 


rh region 
W. Campbell, ! 
Roboff was with the Manhattan Proj- 
ect and AEC before joining Sylvania 


service 


supervisor 


in 1952 
Chauncey Starr, general manager of 
Atomics International, has been elected 

resident of the Nuclear 
succeeding Leland J. Haworth, 
Brookhaven National 


American 


Society 


tor of 


Vitro Engineering to handle nuclear 
] 


sales in the company’s expanded sales 


organization 


CREI 


Engineering 


Atomics Div., Capitol Radio 
Institute, 


director-consultant, 


has a new 


Vice Admiral 


USN ret 


consultant to General 


“aa 


Charles B. Momsen, 
Momsen is also a 


pment Work 


r its engine 


on nuclear rocket—Project Rover. 

William C. Cooley has left General 

Electric’s Aircraft Nuclear Propulsion 

Dept. t in Rocketdyne as assistant 

( ral ngineer on the 
I Chuk-ching Ma, 
bustion Engineer, ha 

nsibilit 


nistry 
Bolomey 
; Bo- 
ined 


Cur- 


NDA _ employees 
are David G. Kel- 
ler, personnel di- 
rect 

Hutton, 
S. Kellogg, 


Hutton and Kellogg 


James H. Bolomey 


isory engineer; and Donald 
consulting engineer (Kel 


were 


rted in 


Bureau of Star 
posts of interest to 
iri C. Schoon- 


i minerai products div., 


industry 


appointed acting associate 


r planning, with control over 
build a researcl 


William R. Shields, Good- 


has joined th 


1u’s plans to 


mass 


section, with responsi- 


, 


ib making precise isotopic 


measurements of the ura- 


é lected 


Irving A. Berstein has been 
Controls for Radiation, 
bridge. He 


and technical director. 


president 
Inc., ¢ 
dent 


was vice presi- 


Max M. Nold, a visiting scientist with 
the Ridge Institute of Nuclear 
Studies May 1955, has been as- 
signed to the Laboratory of Radiation 
Biolog Cornell Nold is a 


July, 1958 - NUCLEONICS 


Uak 


since 


Univ. 





Air Force Veterinary 
handled the veterinary 
health course at ORINS. 


4 r fuels-materials specialist, 
Ralph O. Hutchison, has been appointed 
assistant to Wal- 
ter Bedell Smith, 
vice board chair- 
man of American 
Machine & Foun- 
dr In the nu- 
ear field since 
1947, Hutchison 
has served with 
Carbide and Car- 
bon Chemicals, 
plant, Babcock & 
He is a former 
\{ MF’s nuclear fuels dept., 
Va 


Douglas W. Anderson, Parke Davis & 

( ected chairman of the 

Detroit N r Council, succeeding 

Robert W. Hartwell, Power Reactor 
t { 


Neal W. Kansteiner has been named 
div., Nuclear Meas- 
Formerly with Nu- 

America, he will direct 

h on a line of medical 


letecting and measur- 


has promoted Harvey 

stant manager of engi- 

neering, to man- 

ager of system de- 

velopment. He 

will coordinate and 

appraise expendi- 

tures, handle ad- 

vance planning, 

and continue his 

direction of Edi- 

son’satomic power 

studies. Wagner 

he economic and tech- 

es for Atomic Power 

Associates and was the 

f Edison’s nuclear power 
lept., created in 1952. 


Arthur N. Anderson, reactor engineer, 
been elected assistant vice presi- 
onsolidated Edison Co. The 
» named Gordon Milne, a de- 
f the Indian Point reactor, to 

ical engineer. 


M. W. Kellogg Co. has named Ray- 
mond E. Vener to direct its industrial 
research staff. 
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VICTOREEN aa 
i 


New Victoreen Model 751, 
DD-2 Non-Overioad Linear 
Amplifier built to ORNL 
Specification Q-1593 











WN.2 Now-Overtead 


Linear Amplifier 


The Victoreen Model 751 DD-2 Non-Overload 
Linear Amplifier is a new type of wide band ampli- 
fier with excellent characteristics of high resolution 
and gain as well as fast overload recovery. It is 
available with a plug-in single channel pulse-height 
analyzer for spectrometry applications. 

If you have scintillation spectrometry applica- 
tions, it will pay you to check these technical data: 


input Sensitivity: 2 millivolt (for 100 volts output) 
Meximum Voltage Gain: 50,000 
Overicad Recovery: 

(a) At 1000 times overload 20.0 microseconds 

(b) At 200 times overload 7.0 microseconds 
input Impedance: 4,000 ohms 
Input Noise rms: 50 microvolts 
Gain Contro! Range: 1000 to | with two controls 

(a) Step attenuctor control range (400—1) 

(b) Fine gain control range (2.5—1) 
Gain Stability: Less than 1% for 10% change in line voltage 
Gain Drift: Less thon 0.25% per week (with regulated line voltage) 
Output Voltage: + 100 volts (linear) 

+140 volts (maximum) 


Ovtput Signal: 
(a) Pulse width 1.2 microseconds 
(b) Rise time 0.2 microseconds 


Ovtput Impedance: 17 ohms 
Linearity: 
(a) Differential 2.5% 
(b) integral 0.15% of rated output 
Power Requirements: |00— 130 volts, 60 cycles 
Weight: 35 pounds 
AA.7339 


The Victoreen Instrument Company 


5806 Hough Avenue * Cleveland 3, Ohio 


WORLD'S FIRST NUCLEAR COMPANY 





NUCLEAR CALENDAR 


Aug. 10-16—International Congress of 
tadiation Research, Burlington, Vt. 
Contact John S. Coleman, 2101 Con- 


stitution Ave., Washington 25, D. ( 


Sept. 1-13—Second International Con- 
ference on Peaceful Uses of Atomic 
Energy, Geneva, sponsored by United 
Nations. Contact Sigvard Eklund, 
United Nations, N. Y. 


Sept. 7-11—World Power Conference, 
Montreal (The Queen Elizabeth Pro- 
ceedings, in English and!; French, 
include trends in nuclear power; post- 
conference tour of Shippngport avaiil- 
able Contact T. M. Patterson, c/o 
Editorial Associates, Suite 220, 1255 


University St., Montreal 


Sept. 15-19—International Instrument- 
Automation Conference, Philadelphia 
Convention Hall), sponsored by the 
Instrument Society of America. Pro- 
gram includes two technical ses- 
sions on nuclear instruments. Con- 
tact Fred J. Tabery, 3443 8. Hill St., 
Los Angeles 


Sept. 16-20—lInternational Symposium 
on Nuclear Electronics, Paris 
UNESCO House Contact Col- 
loque International Electronique Nu- 

cleaire, 10 Avenue Pierre-Larousse, 

Malakoff (Seine), France. 


Nov. 6-7—Sixth annual meeting, Pro- 
fessional Group on Nuclear Science, 
Institute of Radio Engineers, San 
Mateo, Calif Villa Hote Four 
sessions. Contact H. Malcolm Ogle 


General Electric, San Jose, Calif 


Quick Connect OR nd (ae yn 


lustrial Forum, Washington, D. C 


Tu be awhed n fe = (Sho ehan Contact E. Wiggin, 3 


East 54th St... New York 22 


Dec. 1-5 23rd National Exposition oI 

Power and Mechanical Engineering, 

Ne Ww York Coliseum Sponsored by 

With Swagelok Quick Connect there is seamangaer tetas Ab or-eyeatey 
neers ( oncurrent techni ai sess10ns 

no pressure drop during disconnec- of Nuclear Engineering div., ASME 
, Contact International Exposition Co., 
tion...no loss of pressure when the i Maleate teen Wee Cale te 


unit is disengaged. 


Dec. 8-10—Winter meeting, American 
Nuclear Society, Detroit Contact 

: . Octave DuTemple, 86 E. Randolph 

sealing point of Quick Connect permit St.. Chicago. ‘ 


greater mobility with portable units. 


Compact design and swivel rotation at 


Jan. 28-29—First International Sym- 

Swagelok Quick Connects can be used posium on Nuclear Fuel Elements, 
. : Columbia Univ., New York Spon- 
with both metal and plastic tubing. sored jointly by Columbia and Syl- 
vania-Corning Nuclear Corp. Con- 


For additional information write Dept. H4 8 ~ ; ae 730 Fifth Ave., 
New ork 1¥Y. 


April 5-10—Fifth Nuclear Congress, 
Cleveland (Public Auditorium). Out- 
lines of technical papers due by Oct. 1. 
Contact T. A. Marshall, Jr., Engineers 
Joint Council, 29 W. 39th St., New 


CRAWFORD FITTING COMPANY . 884 East 140th Street - Cleveland 10,Ohio == York 18. 
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EMPLOYMENT OPPORTUNITIES 


NATIONAL q The Advertisements in this section include all employment opportunities 
, ( | —executive, management, technical, selling, office, skilled, manual, etc. 
“NS OVERAGE Civil Service Opportunities 

~ fu Selling Opportunities Wanted 

“ ™ Selling Opportunities Offered 
DISPLAYED ———RATES—— 

ng rate is $19 33 per inch for all 

ng appearing on other than a con- 

s. Contract rates quoted on request. 


ng inch is measured }” vertically 
2 columns—30 inches to a 


Positions Vacant 
Positions Wanted 
Part Time Work 


Employment Agencies 
Employment Services 
labor Bureaus 


UNDISPLAYED 


$1.80 per line, minimum 3 lines. To figure 
payment count 5 average words as a line 

Position Wanted ads are 4 of above rate 

Box Numbers—counts as 1 ne 

Discount of 10% if full payment 
advance for 4 consecutive 

Not subject to Agency Commission 


IBM 


NUCLEAR 
PHYSICISTS 


s made in 
insertions 


S e to Agency Commission 


Send NEW ADS or Inquiries to Classified Adv. Div. of NUCLEONICS, P. O. Box 12, N. Y. 36, N. Y. Theoretical Physicists 





to investigate basic physical environ- 





ment encountered by advanced 


GENERAL NUCLEAR ENGINEERING CORPORATION 


has important contracts for 
and development of Gas Cooled Reactors and Boiling 
Reactors and has an immediate need for 
* Reactor Physicists 
* Mechanical Engineers 
* Reactor Instrumentation Engineers 
* Reactor Metallurgists 


weapons systems. Must have M.S. 
in Physics and theoretical experience 
in: nuclear physics, cosmic radiation, 
astrophysics, magnetic phenomena, 
tropospheric properties. 


704 Programmer Analyst 


to study dota flow diagrams and 


lity, training, and experience. 


* Technical Report Writers 


ants must have engineering or scientific degrees and a minimum 
ears experience in nuclear energy. 


Salaries will be commensurate 


Send resumes ti 
L. C. Furney 


General Nuclear Engineering Corporation 
Dunedin, Florida 








WANTED: M.S. or B.S. 


PHYSICIST with electronic experi- 
Preferably nucleonic) to par- 
the development of nu- 

es for application to 

blems. Ability to work 

um supervision impor- 
ymplete resumes to: 
Nuclear Science and En- 
rporation, P. O. Box 


rgh 36, Pa 











POSITION WANTED 


PHYSICIST 
sted in development of new 
P echniques and systems; 
r r reactors: also upper at- 
gas dynamics, ciectrical engineer- 
f mputers; Ph.D 
PW-8294 NUCLEONICS 
Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 











ADDRESS BOX NO. REPLIES TO: Box No. 
Classified Ad Div. of this publication. 
Send ¢t fice nearest you 
NEW YORK 36: P. O. BOX 12 
CHICAGO 11: $20 N. Michigan Ave. 
SAN FRANCISCO 4. 68 Post St. 


POSITION WANTED 


itive Sales Manager. Three years sales man- 
t experience with a leading nuclear instru- 
manufacturer. Two years prior nuclear en- 
ng experience In Chicago area now. 
required $13,000.00. PW-8186, Nucieonics. 





Technical Supervisor 
Health Physics 


Physicist or experienced nu- 
cleonic engineer with direct 
background in film badge 
and other radiation dosime- 
try methods. 
position with a rapidly grow- 


Responsible 
ing, successful company. 
Must be capable of develop- 
ing new techniques for large 
beta, 
gamma, x-ray and neutron 


film badges. 


scale processing of 


Please send resume of background and 
experience to: Personnel Director— 


NUCLEAR-CHICAGO CORPORATION 


223 W. Erie Street, Chicago 10, Illinois 











write the differential equations of 
Shovid be 


familior with transforms, numericol 


co circuit diogrom. 
onolysis, mucilear shielding tech- 
niques, ond construction of a mathe- 
matical model of a nuclear reactor 
Assignment entails: investigating 
analog and digital real-time con- 
trol systems using high-speed elec- 
tronic digital and/or analog com- 
shielding of 
from nuclear radiction. Must have 


puter; components 
M.S. in Physics ond at least two 
yeors’ experience in contro! systems 
onalysis and/or nuclear shielding 
techniques. 


Advantages of IBM 


A recognized leader in the elec- 
tronic computer field . . . advonce- 
ment on merit .. . compony-poid 


relocation expenses liberal 


company benefits . . . salary com- 
mensurate with ability and ex- 


perience. 


‘ dics. 


penings at Owego, N. Y. 





WRITE, outlining your qualifications 
ond experience, to: 


Mr. P. E. Strohm, Dept. 6235 
1BM Corp. 


Owego, New York 





INTERNATIONAL 
BUSINESS MACHINES 
CORPORATION 





DATA PROCESSING 

ELECTRIC TYPEWRITERS 
MILITARY PRODUCTS 

SPECIAL ENGINEERING PRODUCTS 
SUPPLIES 

TIME EQUIPWENT 
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EMPLOYMENT OPPORTUNITIES 


ducation and experience pay off... at the 
proper time and proper place. 


You can capitalize on your qualifications here 
and now. Honestly, is there any reason why you should 
not measure up to the opportunity offered by this pioneer 
in Atomic Energy? 


Positions open currently for 


PHYSICAL CHEMISTS 
METALLURGISTS 
CHEMICAL ENGINEERS 


For further information regarding our organization and specific 
operations, write the Employment Supervisor, Department J-101. 


Contract Operator 
Fernald Atomic Energy Commission Project 


P. O. Box 158, Mt. Healthy Sta., Cincinnati 31, Ohio 





Physicist, 

Electrical Engineer, 

or Engineering Physicist 
with experience in . 


NUCLEAR BATTERY 
FEASIBILITY WORK 


ed a man capable 

and carrying out ! 

on types of nucices 
ting such p 
version contact 


so-called 
of the problems 


Sandia Corporation 
t rdnance phases 
eapons research, design nd 
eclopment for the AEC cated 
mn Albuquerque, N.M., Sandia of- 
fers excelent working anc living 
litions and generous employee 
benefits, including liberal holidays 
anc vacations, retirement and in- 
arance plans, and graduate educa- 
tional aid program. Paid reloca- 


allowance. 


+ send résumé to Mr. A. C 
man, Staff Employment Sec- 


yt 


SAN DIA 


CORPORATION 








ALBUQUERQUE. NEW MEXICO 











RADIOCHEMIST 
GROUP LEADER 


Experienced radiochemist needed to 
supervise service and developmental 
laboratory operation. Ph.D. preferred. 
An excellent opportunity to advance 
with a growing organization in the 
nuclear field. Send complete resumes 
to: R. M. Ely, Nuclear Science and 
Engineering Corporation, P O. Box 
10901, Pittsburgh 36, Pa 

















YOUR ORGANIZATION 


Is it complete? 
Are you expanding it? 
Making Replacements? 


Naturally, you are anxious to secure 
the most suitable man or men avail- 
able. You want men with the special 
training that will make them an 
asset to your organization. You can 
contact such men through an adver- 
tisement in the Employment Oppor- 
tunities Section of NUCLEONICS. 


Classified Advertising Division 
NUCLEONICS 
330 W. 42nd St., New York 36, N. Y. 
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Multiple exposure pho 
from the Met 


optical 


3 “for werk in none 
vif design work in 
hnigal editors 


a 





EMPLOYMENT OPPORTUNITIES 





NUCLEAR 
ENGINEERS 
AND 
PHYSICISTS 


GRUMMAN AIRCRAFT is rapidly 
expanding its research and de 
ment capabilities to participate in 
the advancement of Nuclear Engi- 
neering, Nuclear Physics, and Mag- 
netohydrodynamics. Responsible po- 
sitions are now available requiring 
initiative and imagination 

out individual studies and partici 
pate in group efforts on project 
nuclear propulsion system cor 
tual design, nuclearly prope 
vehicle preliminary desigr 

vehicle power, and plasma 1 


Senior Nuclear Physicist—\1.S8 
Ph.D. degree with a minimu: 
five years’ experience, preferably i 
cluding reactor physics, t 
theoretical and experiment 
search in nuclear physics 
activation, radiation effe: 

ing, and cosmic ray effects or 
atmospheric vehicles. 


velop- 


Reactor Physicist— Mini: 
three years’ experience 

core physics and analysis, 
programming methods for n 
computers, to be responsib| 
physics portion of studies of 1 
propulsion systems. 


Reactor Shielding Engineer or Phys- 
icist—Minimum of three 
experience in radiation attenuation 
and reactor shield design, preferably 
aircraft type. Duties include shield- 
ing optimization studies, conceptual 
shield design for aircraft, and re- 
search in shielding methods and ma- 
terials. Experience with digital com- 
puting methods desired 


years 


Reactor Engineer— Minimun 
years’ experience in reactor er 
neering, particularly , 
transfer and fluid dynamics. To b 
responsible for nuclear engineerin 
aspects in preliminary design studi 
of nuclear propulsion and I 
power systems. 


reactor 


For immediate intery 
send your resume to 
Mr. A. Wilder, 
Engineering Personnel Direct 
GRUMMAN AIRCRAFT 


ENGINEERING a enon 
Bethpage, Long Island, New York 





ALCO PRODUCTS 
Has 
Opportunities | 

In Its 

Atomic 

Energy 
Department 





Expanding department with the 


and built the APPR-1, u 


Send detailed resume with salary requirements to 


ALCO PRODUCT 


Schenectady 5 


NUCLEAR ENGINEERS 
and 
REACTOR PHYSICISTS 


With M.S. degree or equivalent experience 
This Section is responsible for nuclear 
thermal, kinetic, and shielding analyses of 
APPR-1, APPR-1A, and other military and 


commercial reactors. 


EXPERIMENTAL 
REACTOR [agora 


Nith experience in design and evaluation of 
experiments, reactor 7 enaipels 
Bachelor's Master's or 


required with at least 2 


nuclear critical 
and related fields 
Dox tors deere 


years expe ri c 


ANALYTICAL ENGINEERS 


lo work or ea ansfer, thermodynamics 


and hydrodynami of atom reactors ms 


associated c¢ ponents for power generation 
Degree ed with 2 al ex- 


perience 


> years practi 


METALLURGISTS 


To work dispersion fuel ele: 
ther metallurgical and f: 
ns peculiar t 


requ red wit! 


1 that designed 
hich is 1 rating routi? 


Manager, Employee Services 


S, INCORPORATED 


New York 











Ph.D. NUCLEAR PHYSICIST 


Background and experience desir- 
able in government and commercial 
laboratories, preferably in radiation 
detection systems. Age 30-40. Must 
be capable administrator. To head 
Physics Department in small, estab- 
lished and growing nuclear firm 
Salary commensurate with experience, 
substantial stock option available 
Address inquiries directly to R. A. 
Brightsen, President, Nuclear Science 
and Engineering Corporation, P. O. 
Box 10901, Pittsburgh 36, Pa 


ENGINEERS 
If you have been looking for an Employment 
7 that is skilled in the STATE OF THE 
T of Technical Recruitment and RELIA- 
BILITY o INFORMATION concerning posi- 
tions, why not communicate with us at once! 
ALL POSITIONS FEE PAID 
FIDELITY PERSONNEL SERVICE 
1218 Chestnut St. Phila. 7, Po 
Specialists in Aviation, Electronics and Nucieonics 








500 ELECTRONIC ENGINEERS 
All employment expenses paid 
Salary te $20,000.00 
Inertial Guidance 2. Ground Support 
ul Power Systems 4. Test Pr ] 
sistor Cir ty 6. Digital) & Ar £ pute 
Design 8. Radar Airborne 9. UHI 
imcats s 10 Cryrosc Pic 
MONARCH PERSONNEL 
28 East Jackson Bivd., Chicago 4, Illinois 


‘ 
VHF <« 




















ENGINEERS , 
MECHANICAL : 
& ELECTRICAL 


Degree required. Advanced de- 
gree and/or related 


experience 
. 


preferred. 














NUCLEAR ENGINEERING 


High level positions with immediate openings 
Q"" status preferred) in the following 


REMOTE HANDLING DEVICES 
STRESS AND VIBRATION ANALYSIS 
CONTROLS AND INSTRUMENTATION 
SHIELDING STUDIES AND ANALYSIS 
THERMODYNAMICS 


ELECTRONICS 
Opportunities in 
RADAR (GUIDANCE & COUNTER/AEASURES) 
SYSTEMS ANALYSIS * PULSE CIRCUITRY 
COMMUNICATIONS 


ALLSTATES DESIGN & DEVELOPMENT CO., INC. 


Affiliate: ALLSTATES ENGINEERING CO 
General Offices: 25 North Worren S$t., Trenton, N. J 
Div. Offices: Albany; Boston; Cincinnati; Columbus; Milwaukee 
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EMPLOYMENT OPPORTUNITIES 





furthering 


creative technology at The 


KNOLLS ATOMIC POWE 


To aid KAPL scientists and engineers in design- 


world’s first atomic-powered destroyer — a new 
reactor experimental facility has been completed 
at the Laboratory. Called Plastic Mock-Up 
Assembly (PMA) because of its plastic moder- 
ator to simulate water, this equipment permits 
study of various reactor physics characteristics 


without an actual water system. 


PMA (pictured at right) is one example of the 
advanced research tools which are available to 
ndineers and scientists at KAPL for solving 
»mplex problems arising in the design of 


uciear reactors. 


Included among the other research facilities at 
KAPL are the IBM 704 computer, and a transis- 
torized time analyzer used in the measurement of 
neutron spectra. These facilities are being used 
on several major nuclear projects, including the 


two-reactor propulsion system for Triton — 


PROFESSIONAL OPPORTUNITIES 


Engineers and scientists with high 
qualifications in the areas listed 
below are invited to inquire about 
openings on study, development, 
and design groups at The Knolls 
Atomic Power Laboratory. Degree 
required; advanced degree and/or 
related experience preferred. 


world’s largest submarine. 


U. S. CITIZENSHIP REQUIRED. 


1f you can qualify, 
please send resume including salary requirements to: 
Mr. A. J. Scipione, Dept. 44-MS POWER PLANT SYSTEMS 

REACTOR SERVICE EQUIPMENT 

HEAT TRANSFER-FLUID FLOW 
Knolls Ailomic Piwer Z aboridlory STRESS AND THERMAL ANALYSIS 

OPERATED FOR A EC. BY : TECHNICAL WRITING AND EDITING 
THEORETICAL AND EXPERIMENTAL PHYSICS 


GENERAL @@ ELECTRIC aera 


ScHenectapy, New York 
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RADIOACTIVITY AT WORK.. :2 


Our business is radioactivity—applying it, measuring it, protecting against it 


This is the second in a series of reports de- 
voted to NSEC’s work with the exciting new 
tool, radioactivity. Its uses appear endless, 
not only in the nuclear industry, but also 
in the fields of chemicals, petroleum, phar- 
maceuticals, medicine, steel and coal. Ap- 
plied radioactivity helps us examine product 
and process improvements, indicates ways 
to reduce costs, and probes for answers to 
complex research problems. With radioiso- 
topes and radioactivity, we seek solutions 
by methods never before practical or eco- 
nomically feasible. 


One of our project descriptions may appl) 
directly to a problem you are facing, or point 
up a general application in your fieid. Take 
advantage of NSEC’s specialized skills and 
equipment. See how safely and profitably the 
phenomena of radioactivity can be put to 
work for you. 


ACTIVATION ANALYSIS 


Where a high degree of quality control is 
desired, activation analysis offers a sensi- 
tivity far exceeding conventional quantita- 
tive analysis. Elements in quantities as 
minute as one part per billion can be identi- 
fied and measured. Activation analysis is 
important in manufacturing, and in research 
projects requiring rigid standards of purity. 
It is especially useful in the processing of 
rare or expensive materials since, in most 
cases, only a fraction of a gram of material 
is required. 


In activation analysis, exposure of the test 
sample to a stream of neutrons creates 
radioisotopes with distinct radiation char- 
acteristics. Even minute quantities of trace 
elements are made sufficiently radioactive 
that sensitive counting equipment can meas- 
ure them. Activation analysis may be per- 
formed for as many trace elements as de- 
sired in a single small sample. 


NSEC offers activation analysis as a com- 
mercial service. We can handle complete 
testing and analysis or can assist in establish- 
ing a standardized procedure for production 
line use. Ask Dr. Paul Kruger, Manager of 
our Chemistry Department, about this service. 


RADIOTRACERS IN 

BIOMEDICAL RESEARCH 

Radiotracing is proving extremely valuable 
in medical and pharmacological research. 
Radioactive tracers in infinitesimal amounts 
are used to follow the course of a substance 
through a living organism. With tracers, 
research scientists discover where the sub- 
stance goes, how long it takes to get there, 
and what happens when it arrives 


Recently, NSEC completed a study deter- 
mining the behavior of a radioactive enzyme 
for a drug manufacturer. Information was 
needed regarding the speed with which the 
product was absorbed and how it was dis- 
tributed in the body. The experiments pro- 
vided valuable data for the manufacturer. 
Extended animal tracer experiments are now 


in progress and human studies are about to 
be undertaken. 


Information about the method and radioiso- 
tope selected will soon appear in a scientific 
journal. For additional information on this 
and similar tracer studies, just write us. Our 
report on services for study of the reticulo- 
endothelial system is also available. 


PROJECT SUNSHINE 


When an atomic bomb test is made any- 
where on earth, radioactivity is scattered 
into the air and carried about by wind cur- 
rents. These “hot’’ atoms fall with precipi- 
tation and settle on animals, vegetation, 
soil, and water. This fallout contains the 
dangerous radioactive nuclide, strontium-90, 
and it is desirable to maintain constant 
knowledge of the amount. 


To monitor this fission fallout, the Atomic 
Energy Commission set up “Project Sun- 
shine.” NSEC has been active in the pro- 
gram since 1955, analyzing samples received 
from all over the world. NSEC recently has 
been awarded two additional major con- 
tracts to measure fallout in Pittsburgh rain- 
fall and in particulate material in the air. 


Close to half the fallout measurements, and 
most of the particulate material analyses in 
this country are being conducted by NSEC. 


NSEC is one of very few private firms with 
the necessary low-level counting equipment 
to perform such vital work. This, and similar 
apparatus designed and built by our staff, is 
used to conduct research that leads to a 
better life for us all. Would you like to discuss 
the ways it might assist you? 


FISSION PRODUCT BEHAVIOR 

IN A REACTOR SLURRY 

In a proposed nuclear power reactor, the 
fuel used is a slurry of uranium oxide and 
thorium oxide particles. NSEC made a 
preliminary study of the probable distribu- 
tion of fission products within the reactor, 
to aid in the design of the fuel-decontamina- 
tion processes. High pressure, high tempera- 
ture studies were made in an autoclave 
using reactor-irradiated slurries, as well as 
synthetic mixtures of fission products. 


NSEC has conducted hundreds of radio- 
chemical analyses of experimental! nuclear 
fuel elements, reactor coolant water and 
other reactor components. NSEC also as- 
sists in determining fuel burn-up efficiency, 
and the rate of gain for breeder reactors. 
We are taking part in the development of 
nuclear power plants for aircraft, and are 
advising many firms which are fabricating 
fuel elements for various reactors. 

If your work involves nuclear reactors or 
components, call us at HOmestead 2-4000 in 
Pittsburgh. We'll work with you from the 
preliminary environmental radioactivity sur- 
vey through the disposal or use of the radio- 
active waste. 


For more detailed information on our studies and services, just call or write. Pro- 
posals and quotations on your specific needs will be made without cost or obligation. 
And if you would like to keep informed of the latest developments in this constantly 
changing field, just write on your letterhead and ask us to put you on the mailing 
list for our monthly publication, “‘Radioactivity at Work.” 


NSEC offers a complete assortment of cyclotron-produced, carrier-free radioisotopes 
for industrial and research applications. Send for our current price list. 


Nuclei Feience and € ngineeing Co “pte sation 
DEPT. N-3, P.O. BOX 10901, PITTSBURGH 36, PENNSYLVANIA 
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Dovison Nucleor Reactor Materials Plant, Erwin, Tennessee 


NEW. .. DAVISON AT ERWIN 


Makes Uranium and Thorium Metals 
Available In Tonnage! 


Located at Erwin, Tennessee, 
Davison’s new plant is the first of 
its kind constructed by private 
capital. Flexible in equipment and 
staff, this plant can supply whatever 
industry calls for in the way of 
uranium and thorium metals for 
nuclear power. 

The Davison plant offers the only 
completely integrated: facility for 
processing concentrates through 
feed materials in the form of com- 
pounds and metals 


Reduction furnace showing charge of thorium 
being removed in bomb-type retort. 


Vacuum induction melting furnace con make 
1,200 Ib. uranium ingots, designed for alloying 
and special castings to 3,000 ib 


Metals and oxides are available 
with any U,,; content desired. Also 
available: UO,, U;O;, ThO, and 
UO,-ThO,. 

Davison at 
ready to serve the nuclear reactor 
industry. We welcome your inquiries 


Erwin now stands 


DAVISON 


CHEMICAL COMPANY 
Division of W. R. Grace & Co. 
Erwin, Tennessee at 
4 


“Wet” area where uranium and thorium mote- 
rials cre processed in liquid medic. 


Bottom view of 35-ft. high stainless steel, pulse- 
type solvent extraction columns originally 
developed by AEC. 
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IN LOW-LEVEL COUNTING 
RIDL Model: 41-1 


LOW LEVEL 


Counting Systems 


RESEARCH STUDIES 


@ Self-diffusion 

@ Reaction mechanisms 
@ Surface phenomena 
® Kinetics 

@ Isotope effects 


INDUSTRIAL 
DEVELOPMENT 
and CONTROL 


®@ Fiow rates 

@ Volumetric measurements 
@ Flow patterns. 

@ Mixing rates 

@ Chemical arrangements 


RIDL is proud to present the Model 41-1 Low-level Counting System. 
Regardless of whether your work involves solid or gas samples, this system 
is fitted to your every need. 


THE “BASIC PACKAGE" FOR THE MODEL 41-1 CONSISTS OF: 
Model 60-4 Massive Shield 
Model 9-1 Anti-coincidence Ring 
Model 32-1 Anti-coincidence Analyzer 
Model 49-2 Multi-channel! Scaler 
Model 40-1 Triple 500-2500 volt High Voltage Supply 
Model 2-2 Dual Soft Beta Flow Counter (for solid samples) or 
Model 8-1 Gas Sample Counter (for gas samples) 


THIS “BASIC PACKAGE" MAY BE USED FOR GEIGER-MULLER COUNTING AS 
IT STANDS. BY ADDING THE 
Model 214 “Ultra Stable’ 500-5000 volt High Voltage Supply 
Model 33-1 Pulse Height Analyzer and 
Model 60-5 Electrostatic Shield, 
the system may be used for proportional counting work. 
REMEMBER, whétever your counting problem moy be, RIDL has the solution. 


Our staff is always available to answer your inquiries. Write today for com- 
plete information. 


Radiation Sectiadimiad 
Development Laboratory, 4 & 


5737 Sovth Halsted Street, Chicage 21, Illinois @ TRiangle 3-2345 
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ADVANCED 
RADIOACTIVITY 
7- Ou 9-6 Ob G—3 t—) 

| 57-3 510). 9-4 NO). > 4 


FEATURES 


PROVIDING COMPLETE SYSTEMS FOR SCINTILLATION, 
PROPORTIONAL and GEIGER COUNTING 
THE ULTIMATE IN SENSITIVITY, RELIABILITY AND SPEED FOR 
RADIOACTIVITY ANALYSES 


+ 


[he B-A University Series Advanced Laboratory is completely new in design and capabilities and is the most 
slete and most versatile radioactivity analysis laboratory available in the field of research today. It is capable 
ng all types of gas and scintillation counting of alpha, beta, gamma and x-rays with ease and precision 
versity Series Advanced Laboratory is completely versatile in that three different detectors can be 
the same fundamental system. With these three detectors, the laboratory has the capacity to handle 
t highly specialized radioactivity analysis problems encountered in industrial or research applications 
>onent instruments have been precisely matched and tested to attain complete compatibility and relia- 
ach of the Systems of the Advanced Laboratory contain these University Series instruments: Model 134 
rosecond Glow Tube Scaler, Model 630 Glow Tube Timer and Model 212 General Purpose Proportional 
1 Scintillation Amplifier. The choice of high voltage supply and detector depends upon the analytical method 
Each instrument is unsurpassed in stability and scope 
The University Series Advanced Laboratory is available as follows, for 
SCINTILLATION COUNTING — University Series Scaler, Timer and Amplifier with Model 312 “Super 
Stable” High Voltage Supply and Model 810 Improved Scintillation Detector 
PROPORTIONAL COUNTING — University Series Scaler, Timer and Amplifier with Model 319 SKV 
(or Model 318) High Voltage Power Supply and Model 821B Microthin End Window Flow 
Counter, in Model 800D Shield 
GEIGER COUNTING — University Series Scaler, Timer, and Amplifier with Model 318 High Voltage Power 
Supply, and the Model 821B Flow Counter or any sealed geiger tube, in Model 800D Shield 
Add the following accessories to provide complete facilities for all researchers: B-A Model 410 Counter Rate 
Meter and Geiger Tube, the 1225 Beta Sources, 1230 Gamma Sources, LC2 Carrying Case, and the Model 414 
Single Scale Logarithmic Gun type survey meter 








Baird-Atomic, Inc. Beird 
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Dynamic light patterns symbolize graphite’s structural qualities. 


ATIONAL NUCLEAR GRAPHITE 


TRADE MARK 


Rugged enough to withstand immense thermal 
shock, this low cost nuclear building material is 
so easily fabricated it can be worked with ordinary 
hand tools. 

“National” Nuclear Graphite’s moderating abil- 
ity, its low neutron capture cross section, plus 
strength that grows as temperature rises, make 
it excellent structural material. 

Further—by adding small percentages of boron, 
graphite can be given ideal thermal neutron shield- 
ing qualities. 


“National” and “Union Carbide” are registered trade-marks of Union Carbide Corporation 


In new power plant construction, “National” 
Nuclear Graphite is repeating the success that 
began in the earliest reactors. No other material 
so well combines low cost with economy of neu- 
trons and successful high temperature operation. 

Whatever your needs...extreme purity, unique 
shapes or sizes, high or low density, large quan- 
tities, ready availability...call National Carbon. 
You can be sure of getting the service you need 
from the nation’s most experienced graphite 


producer. 
UNION 
CARBIDE 


NATIONAL CARBON COMPANY - Division of Union Carbide Corporation « 30 East 42nd Street, New York 17, N.Y. 
Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco. In Cenade: Union Carbide Canada Limited, Toroato. 





